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New Upright Drill. 





The first engraving on this page represents 


an improved upright drill recently brought | 


out by Prentice Brothers, Worcester, Mass., 


and is a fair example of the progress being | 
Much fault has 
heretofore been found with the prevailing 


made in this class of tools. 


types of upright drills as lacking sufficient 


stability, especially when drilling work that 


rested on the base or foot piece instead of on | 


the table. The extension of the foot piece 
of this drill to the rear, and the rigid system 
of bracing extending to the top of the drill, 
cannot fail of going far to remedy this defect, 
thereby securing reasonable accuracy in work 
that is not adapted to be done on the table 
proper. 

The table is susceptible of the usual double 
motion—around its own axis and around the 
axis of the column—and is adjusted verti- 
cally by a rack and pinion, and held in posi- 
tion by binding screws. 

It will be noticed that the shaft carrying 
the tight and loose pulley and the driving 
cone, is situated as near the bottom or base 
of the machine as is practicable, which 
operates to increase the length of the belt, a 


matter of considerable importance when driv- | 


ing from the larger to the smaller changes, or 
vice versa. 

The counterbalance, designed to support 
the weight of the spindle and attached drill 
or cutter head in such a way as to prevent 
‘*jumping ” when the hole being drilled is 
nearly finished—an operation which causes 
much annoyance to the operator, and which 
frequently results in breaking drills and 
sometimes the piece being drilled—is con- 
nected’ with the lever by means of notches at 
regular intervals, rendering it practicable to 
substantially counterbalance the spindle and 
any attached weight, be it more or less. 

The automatic feed motion is simple and 


in no way with feeding the drill by hand, 
with the quick-return movement of the 
spindle. 
The cones have four changes for a wide | 
belt, which, taken in connection with the | 
back gears, adapt this machine to a great | 


changes in the feed cones, which 
are made to receive a substantial 
flat belt, insure the ability to get 
a suitable and regular feed. 

The circular table is heavy, ac- 
curately faced and fitted to the arm, 
and has convenient slots for bolt- 
ing fast the work that is being drill- 
ed; while the base projects well 
to the front and sides, and is planed 
to insure its upper surface being 
in truth with the axis of the spin- 
dle. The base is likewise made 
with T slots, so that by swinging 
the circular table to the rear heavy 
work may be accurately set and 
fastened to it, and from the stabil- 
ity afforded by the strong bracing 
of the rear extension correctly 
operated upon. 

The present illustration is of the 
particular size known as No. 4, 
and swings 29’. It weighs 2,100 
pounds, and has a spindle 14” in 
diameter ; the greatest distance 
from the end to the base plate of 
which is 54”. 


of convenient manipulation, and yergeed 
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New Planing Machine. 
The accompanying engraving represents a 
30-inch planing machine, recently introduced 


by the Hewes & Phillips Iron Works, Newark, 
variety of speed and work, while the three! N, J., and is unmistakably an effort to meet 
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substantial tool of 


It planes 80” high and 80” wide, 
and has horizontal, vertical and angular feed 
in either direction, 
adapted to be varied up to 14” horizontally 


and which is 


The table has planed 





slots and accurately reamed holes, which are 
located at convenient distances on its surface, 
and is driven by a train of substantial cut 
gearing. 

A new feature of this machine is the man- 
ner in which the motion is communicated 
to the gear train. It will be seen that the 
pulley shaft lies parallel with the length of 
the planer bed. Near one end of this shaft 
are the pulleys, adapted to receive two belts 
—one forthe forward and the other for quick- 
return motion. Near the other end of this 
shaft isa worm or tangent screw, which drives 
a corresponding wheel on the shaft of the 
| wheel train. The advantages of this motion 





| ure a high belt speed, and consequently great 
| belt power, as well as a noiseless and equable 
| motion. 

The mechanism for shifting the belts is 

entirely independent of the feed motion, and 
| the parts subject to wear, and consequent de- 
rangement, are amply protected by hardened 
steel surfaces. 

A glance at the engraving will show that 
'the uprights are strong in their general 
| features, and that for further rigidity there is 
| incorporated in them, in addition to the outer 

curved ribs, strong braces, extending from a 
| point about midway of their clear elevation 
| above the table, diagonally across and down 
'to their connection with the planer bed. 
These are intended to take the thrust of the 
work against the tool to @ point where it can 
| be best sustained. The uprights are strongly 
fastened to the bed, which is of unusual 
depth and thickness of metal. 

The cross head is deep and heavy, and the 
wearing surfaces are accurately scraped to 
fit. 

The feed motion is an independent friction 
| device, operated directly from main driving 
| shaft. 
| Altogether, this machine seems designed 
| for first-class heavy work, and at the same 
time for convenience of operating. 

There are several novel points in reference 
to the proper distribution of metal for 
strength and rigidity which seem to be well 
taken, and, although a small machine, we 
are told that one of them to plane eight feet 
long weighs 10,500 pounds. 
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At a recent meeting of the Poly- 
technic Association of the Ameri- 
can Institute the president called 
attention to the question of sharp- 
ening knives, files, etc., by the re- 
moval of an equal thickness from 
all parts by acid or the sand blast. 
Recent inventions have made it 
practicable to treat files very rapid- 
ly and effectively in this manner 
by sand impelled by steam. 

A member said he had used files 
which had been sharpened with 
acid. The teeth were too thin and 
the files became again dull so 
rapidly that the process was of no 
value, except as a make-shift in 
extreme cases. The sand blast was 
capuble of a very much _ better 
effect. It is applied at an inclina- 
tion and removes the material from 
the back side, of the 
leaving the front or under 


one side, 
teeth, 


cut side about the same as a new 
file. 
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Shop Kinks. 


No. 17. 


By L. F. LYNE. 





SHAFTING. 





LINING AND LEVELING 

The points I wish to bring out here are | 
that it is not necessary to have a single sec- 
tion of the main line shaft before putting up 
the other lines, and that it is not necessary to 
have a length of any of those lines in order to 
put down the foundations for large tools, set 
them, and put up their countershafts. The 
principle I have found to work best in prac- 
tice, is to use the floor of the shop as a large 
drawing board, as it were, upon which to 
lay out the lines for shafting and tools, then 
to work from these lines. To illustrate: I 
wish to put up a line shaft ¢d, shown in Fig. 
1, page 2, of the AMERICAN MACHINIST of 
September 17th, 1881, at a given distance 
from and parallel with the main line. 
I drop a plumb bob from the center line at m, 
described in my previous article, for the 
main shaft, also another at b. Then, with 
the trammel]s, I measure off upon the floor 
the distance bd and me required between 
centers. I then drop plumb bobs from the 
timbers overhead to the points ¢ d, made 
with a fine center punch in nail heads driven 
in the floor for accuracy. Then I mark a 
center line upon the timbers at both points, 
and stretch a line for the carpenters to work 
by in putting up the shaft hangers. I now 
measure off upon the floor, from the points 
ed to the points e f, and locate the third line 
shaft in the same manner as in the former 
instance. 

Suppose that none of the shafting has 
been finished; the machines begin to arrive, 
and we have to put down a foundation for a 
large lathe to be located at /. Stretch a line 
from ¢ to d upon the floor, ‘and, with the 
trammels, measure off from this line to a 
position where a planed edge of the bed of 
the lathe is to be located. Drive two nails 
in the floor, and mark the parallel line upon 
their heads with a fine center punch. <A tem- 
plet of the lathe bed is to be made, and a 
center line put upon it as described. The 
templet, with anchor bolts, is then set by the 
center line and the foundation built. If 
there are no anchor bolts to be used a templet 
is not required, in which case the foundation 
may be built up parallel with the line upon 
the floor, and when finished the lathe may 
be set by the same line. 

This rule may be followed in setting all 
other machines to be placed in the shop. In 
putting up countershafts for the machines, 
measurements are to be taken upon the floor 
and a plumb bob dropped upon the lines 
made. This method will readily be appre- 
ciated by the inexperienced mechanic upon 
trying it once. 

The same rule will apply in running lines 
for shafting in different buildings. As, for 
instance, a line shaft marked 10 is to be put 
up in the building B #. The quickest way 
to get the points for locating the line is to lay 
boards either upon barrels or trussels between 
the points marked 25, 26, 27 and 28. Drop 
plumb bobs from the main line at the points 
marked 25 and 27, and make a fine mark 
upon the boards referred to. Then with a 
pair of trammels carefully measure off upon 
the boards the distances 25, 26, 27 and 28, 
required between centers of the two lines of 
shafting. These measurements may be made 
from any convenient points upon the main 
line ; the farther they are apart the better, 
as there will be less liability to err from care- 
less measurements. 

After the distances 26 and 28 have been 
marked equally from the main line, plumb 
bobs should be dropped from the timbers 
upon these marks, and center lines for shaft 
10 marked upon the timbers, as directed for 
the main line. Without removing the plumb 
lines from the points 26 and 28, stretch a 
line under the timbers, touching each of these 
plumb lines, and continue it as far as it is 
desired to extend the line shaft. If it is im- 
possible to measure off the points 25, 26 and 
27, 28, a line may be drawn through the cen- 
ters of two pulleys, where the transmission of 
power is to be made from the main line to 


‘then measure off from atosandvtow. If 


the new one. In this case the line should be 
drawn through the points 1 and 2, and this 
line placed exactly at right angles to the 
main line, by aid of the problem shown in 
Fig. 2 of the paper before alluded to. | 

The line 10 may then be squared by using 
the same problem. 

Although the chances to err are greater in 
following this course, yet, by carefully taking 
each measurement, this plan will be found to 
work well in general practice. 

After laying out the new line 10, other 
lines may be laid off from it as prescribed for 
the lines 14, 15 and 16. Such an instance is 
shown at 12, which line may be placed 
parallel with 10 by measuring with the 
trammels from the points 4, 5 and 6, 7. 

I think that the illustrations already given | 
will enable the young mechanic to put up | 
shafting under ordinary circumstances, and 
I will now take an example a little more 
difficult. | 

The line marked 24 is to be put up parallel | 
to the mainline. It will be noticed that the 
main line ends at a, and line 24 begins 
within 24” of the end of the main line. 
This distance is too short to work from, so, 
if there is room in the building, the line for 
the main shaft is to be continued from a to 2, 


there is not room to follow this course, drop 
plumb lines from the main line at ” and 4g, 
then measure off any convenient distances, 7 0 
and pq. Stretch a line o w, through the 
door or window, then measure off the dis- 
tances 7 s and w ¢ for locating the new line. 

It is not absolutely necessary that a me- 
chanic be required to put up shafting to | 
understand these lessons, but he may get a | 
sheet of paper and study them out; then | 
when an opportunity offers to apply them in 
practice, they are thoroughly understood. 

In putting up shafting to a center line 
marked upon the timbers, as directed, a few 
suggestions may be of service to the beginner. 
Referring to the accompanying engraving, 
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C represents the timbers to support the 
hangers. Frequently there are two timbers 
running parallel with the line shaft for sup- 
porting the hangers. Should such be the 
case, narrow strips of board may be nailed 
across them, and the same directions here 
given applied with equal effect. 

A straight edge D, made of a well-seasoned 
strip of pine, and planed perfectly straight 
upon one edge, should be placed upon the 
timbers. To determine if a straight edge be 
exactly true, lay it flat upon a planed board, 
and with a sharp point scribe a line along the | 
edge, then turn the straight edge over, and, | 
if the mark agrees with the edge, it is 
straight; but, if the edge is not straight, the 
curved part will readily be discovered. 

The straight edge D should be long enough 
to more than cover two of the timbers C, so 
that two plumb lines can be dropped for each 
length of shafting. 

Carefully measure the length of shafting 
to be put up with a pair of calipers, and, 
using a steel rule or scale, set a pair of sharp- 
pointed dividers to a radius of half the diam- 
eter of the shaft. With one point of the 
dividers upon the center line A, describe a 
circle B equal to the diameter of the shaft, 
and drop a plumb bob E, with the line touch- 
ing the edge of the straight edge and circle B. 
The shaft is then to be moved, so as to just 
touch the line at E, which brings it directly 
under the center line. 

When one length of shafting is, say, 4’ in 
diameter and the next 314”, the same direc- 
tions will be sure to bring the shaft in line 








|and more reliable than nails. 
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by simply striking the circle B upon the tim- 
ber of an equal diameter with the shaft to! 
be located directly beneath it. The straight | 
edge D may be used beneath the timbers | 
with equal effect, and may be held in position | 
by screws, which will be found far better | 
To level shaft- | 
ing a spirit level may be used directly upon | 
the shaft, if it is new and straight; but if it | 
is old or second hand, and full of ‘‘ kinks,” 
it is better to put up the hangers and sight 
them by an engineer’s or builder’s level. 

Even when the shaft is new, it will be 
found a good plan to sight from end to end 
of the line with a level, and nail vertical 
strips to the timbers at intervals, to measure 
from, and avoid running too high or too low 
by working to a spirit level applied directly 
to the shaft. In transmitting power long 
distances, intermediate shafts are sometimes 
used when they are unnecessary. In one 
ase I put up a transmission where the dis- 
tance between the shafts was 50 feet, shown 
in Fig. 1 of the paper mentioned. The pul- 
leys 1 and 2 were 36” in diameter, carrying 
one double leather belt 6’”’ wide. Two pul- 
leys 12” in diameter were placed above each 
other, half way between the lines at 3. The 
top of the upper pulley was in line with the 
tops of the two large pulleys, the lower pul- 
ley being placed 1’ below the other. The 
belt was covered at the top and sides by a 
small shed HH, open at the bottom.  Af- 
ter the stretch had been taken out of the 
belt, it ran upwards of five years without | 
being taken up, and did its work in a very 
creditable manner. 

In my next article, I will describe a pecu- 
liar transmission of power with a leather 
belt. 
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Upright Hand or Power Drill. 


The cut at the head of this column repre- 
sents a new self-feeding drilling machine, 
designed to work either by hand or power, 
recently brought out by Boynton & Plum- 
mer, Worcester, Mass. A good idea of its 
general construction may be obtained from 
the cut. In many situations a drill of this 
class will do the work required as well as a 
large column drill. A blacksmith in Lead- 
ville, Col., who has used one of them, writes 
the ‘‘T must say it is 
the best piece of hand machinery I ever saw. 
I consider it the best part of my shop furni- 
ture.” Another blacksmith at Hop Bottom, 
Pa., who has one, gives expression to its 
good qualities as follows: ‘‘I have used at 
different times between 30 and 40 different 
kinds of upright drilling machines, and I 
must say without any solicitation whatever 
that your No. 11g is the best I ever saw. 
The machine sends the drill through its work 
(4g inch cast steel) with the greatest of ease, 
and when through the hole is straight, Ido 


manufacturers that 


” 


some. 
wanted one hung on trunnions, so it would 
| tip down. 
heard of such a thing. 
out his catalogues, find the thing, and order 
| one for me. 
and pulled out a drawer which contained 
about half a bushel of mixed-up trade cata- 
logues, some in fair shape, some ‘‘ busted” 
'and separated into fragments, some sheet 
| pieces crumpled up, and all in a state of 
| chaos. The subject of catalogues drove the 
coal vase out of my mind, and I watched 
the search. 


| to finis. 


| not have to hold my breath when taking the 
drill out, for fear I have spoiled the work by 
| drilling the hole crooked.” 


me 
Extracts from Chordal’s Letters. 


| LOOKING FOR A COAL VASE WITH TRUNNIONS 


AMONG CATALOGUES—A 
SYSTEM—BENNETT’S 
CATALOGUES—CHOR- 


—THE CONFUSION 
HARDWARE CLERK’S 
SYSTEM OF KEEPING 
DAL’S OWN SYSTEM. 


Mr. Editor : 


* * * * A short time ago I wanted a 


fancy coal vase to set alongside a fireplace. 
I went to a hardware store and was shown 


They didn’t suit me. I said I 
Hardware man said he never 
I told him to bring 


He led me back to the office, 


* * * * The first catalogue picked out 
was a gorgeous volume on plated ware. 
Dealer fumbled over it aimlessly, and then 
laid it aside decisively. Of course, he knew 
that firm didn’t make things for coal. 

The next was an illustrated dissertation on 
chandeliers and lamp hangings. This re- 


| ceived the same fumbling before being laid 


aside. The next was a stove catalogue, and 
alled for a careful inspection from preface 
The next was a barn door sized 
sheet of artificial wood ornaments. It was 
opened, scanned, and laid aside. Next, a 
small folder listing numerous night latches; 
then a note sheet in solid text, which was 
read entire to see if it said anything about 
coal vases hung on trunnions; next, a cata- 
logue of stamped tinware. This was getting 
hot, and I saw the librarian scanning closely 
each cut of a bread box, or a cake pan, or 
match safe. Next came a piece of a cata- 
logue commencing and ending with coal 
scuttles. Thinks I, if this man has the luck 
to find one of the other pieces to that scrap, 
he may find what we want. 

Then came a general hardware catalogue, 
whose index failed to show the proper thing. 
Then came more silverware, and more locks, 
and more hardware, and more stoves and 
moulds, and chandeliers, and screws, and 
tinware, and stamped and japanned ware, 
and wire work, and folders and price sheets 
without number, and then came the bottom 
of the drawer, and then bang went the litter 
back into the drawer, and then the hardware 
man said, ‘* I can’t find it.” 

* * * * He didn’t find it, and he could 
not have found it if it had been in that 
drawer, as no doubt it was. He didn’t seem 
to know how to find anything except by a 
random search among everything. 

* * * * J] did not care much about the 
coal vase, but I had got interested in the cat- 
alogue business. I went to another hard- 
ware store, and was met by a youth about 
eighteen years old. 

Told him I wanted a coal vase. Heshowed 
me some. I said I wanted one ou trunnions 
so it would tip down. Youth bit his lip and 
said he never had heard of such a thing, but 
if I would step back in the office he would 
investigate. We went, and before I could 
count ten this young man laid four catalogues 
on the desk ; before I could count ten more 
he looked through certain pages in each of 
the four, and said to me, ‘“‘I find no such 
thing, and can only get further information 
by writing to the parties.” 

* * * * This chap was ‘‘ business” 
when it came to a question of catalogues, and 
I proposed to see more of him, ‘The follow- 
ing conversation took place : 

Chordal.—How do you know that coal vase 
isn’t in some of your catalogues ? 

Clerk.—Because we only have four cata- 
logues from houses handling that class of 
goods. Here they are, and I see nothing of 
it, 
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Chordal.—How do you know that you have | 
not had half a dozen extra sheets or slips} had an eye for his plan of dealing with builders of woolen machinery exclusively. 


from Winchell since you got that catalogue 
of him? 

Clerk.—I don’t know it. I know I have, 
and I know the contents of every such sheet 
is noted here in the catalogue. See here. 
See this spittoon scratched out. That shows 
that its manufacture is discontinued. We 
got notice to that effect. See this cash box 
with its pencil note, ‘‘ No tray in this size.” 
We got notice to that effect. See this note, 
**See circular in back ;” that was too long 
to write in. Here is an illustrated sheet 
pasted in the book, and forms part of the 
calalogue, and here in the front is pasted the 
last discount sheet. Some houses get up 
their catalogues and extra sheets so as to be 


added to catalogue in nice style, and I wish | 


they would all do it. Sometimes we get a 
notice of change of price or style, which 
don’t mean anything till we trace it back 
through half a dozen previous amendments. 
This forces us to keep all the circulars, 
though their effect is obsolete. 

Chordal,—There’s Sidney Shepard & 
Co.’s catalogue. How do you know that is 
the last one, or that my swiveling coal vase 
isn’t in a previous one ? 

Clerk—This is Sidney Shepard & Co.’s 
catalogue to date and complete. We get the 
new ones as soon as issued. If the new one 
is a supplement to the old one, I fasten it to 
the old one, or write ‘‘See our supplement” 
on the title of the old one. If the new one is 
a substitutive catalogue, I burn the old one 
up. We have not a full line of catalogues 


by any means, but I can quickly get at any- 


thing in what we have got. 
Chordal—How do you keep them in shape 
for quick reference? 
Clerk —Easily enough. 
on each one, and pile them up in consecutive 
order. This list pasted on the wall gives 
the number of any firm’s catalogue, and tells 


whether it is in the bottom of the pile or in| 


the top. That’s about all there is of it, except 


that they are put back in place each time | 


they are used. 


Chordal—How about little sheets, circulars, | 


folders, card notices, ete.? 
stuck in that pile, are they? 

Clerk—Yes,they are. See here: The list says, 
“*Yale locks, 26, and En.,17.”” That means that 
there is a Yale catalogue, which is number 
26, and also some Yale stuff in one of those 
big envelopes marked number 17. Here it 
isnow. Yousee this little thing is a cata- 
logue by itself, and should not be pasted in | 
the main catalogue. Yousee it marked ‘‘ En. 
17,” so we will know where to put it when | 
done with it. 

* + * * 


They are not 


I arranged about the future 
of the coal vase on trunnions, so it would tip, 
and went off admiring the evidence of sys- 
tem, small as it was, which this clerk in a 
retail hardware store had seen fit to produce. 

* * * * Tf catalogues are much to the 
hardware store, they are more to the machine 
shop. The item from a catalogue stands on 
its own value and profit in a store, but in the 
shop it may be a key note and turning point 
on a heavy job. 

* * * * Queer things happen in regard 
to printed matter. I knew Walker to tumble 
over his printed matter for three days to find 
the price of a three-inch tube expander. He 
had the list, and should have been able to 
find it in three minutes. Rockwell held 
a customer around all day while he tried to 
find out if Judson’s covernor fitted as a 
Sawyer’s cut off, was in the market. He 
finally telegraphed, and ten minutes’ later 
uncovered the identical circular searched for. 
A two-dollar safety valve or check valve will 
often call for a three-dollar search in draw- 
ers, pigeon holes, boxes, barrels, and what 
not. Inch and three-quarter gas pipes must 
be ordered at least once before it is discovered 
that there is no such thing, when the papers 
in the case are inevitably on hand—d. e., some- 
where, if we only knew where to look for 
them. Pipe fittings, such as crosses, odd 
tees and manifolds, are always a_ puzzle. 
Some office men settle this thing at once and 
forever by pasting a long-searched-for circu- 
lar on the wall, and then they sink into igno- 
rance of all the things not so pasted. 


I pencil a number | 





* * * * [Twas in Bennett’s office, and 


printed matter. He has a case containing 
fifty drawers, numbered plainly. 

An index book hangs beside this case. I 
examined this index under the letter H, and 
found entries like this: 

Harrison Boiler Works, 12. 

Hall, Thomas, 24. 

Halteman, A. K. & Co., 6. 

Hammers, Steam, 44. 

Hangers, etc., 31. 

Head Blocks, 16. 

Heaters, 29. 

Holly Manufacturing Co., 16. 

Horse Powers, 46. 

Hoisting Engines, 24. 

Hoisting Machinery, 24. 

Hydrants, 8. 

I saw at once that firm names and general 
classes of goods were entered, so that a thing 
could certainly be found under some head. 

I also noticed that there was no attempt to 
classify the different catalogues. They were 
| all simply put somewhere, and a record made 
| so they could be found. I liked this negative 
| feature, because it showed a disposition not 


| to undertake so much as to deter the under- | 
One little defect rendered | 


| taking altogether. 
‘this whole thing valueless. I wanted J. A. 
Fay & Co.’s catalogue, and looking in the 
| index under F, I found Fay, J. A. & Co., 32. 
I looked all through drawer number 382, but 
|couldn’t find a sign of J. A. Fay & Co. I 


= 
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SCREW CUTTING 


called on Bennett for help. He repeated the 


| process, and then commenced to go for the 


unknown party who had put that thing in 
the wrong drawer. <A general search among 
numerous drawers developed the catalogue. 
There was no number on it to show which 
drawer it belonged in, and memory had failed 
the party last using the catalogue. 

I mentioned the hardware youth’s plan of 
numbering each circular so as to show where 
each one belonged, and Bennett at once set 
a boy at work to straighten every drawer by 
the index, and to mark the drawer number 
on every separate scrap therein. 

* * * * For my own part I have a 
literary pride in preserving cata- 
logues, price lists, photographs, ete., and 
have gone to a trouble and expense in the 
matter which I hardly think many will care 
to incur. 


sort of 


As fast as catalogues, etec., ac- 
cumulate I sort them into uniform sizes and 
have them bound in volumes. In each 
volume I put an index, which refers to every 
individual article of subject or person. At 
the end of fifteen volumes I have a general 
index of the same careful construction. In 
looking over one of these indexes, I find 
Slate’s taper-turning arrangement referred to 
under the heads: Slate—Taper—Turning— 
Lathe—Former, and Pratt & Whitney. 

* * * * Such a plan as this is a 
marvelous convenience, and I should feel 
helpless without it, as it enables me to hunt 
up athing belonging to no special class of 
goods, and not known to be in any particular 
manufacturer’s list. Thus I want to get on 
the track of a charcoal filter for sugar works, I 


find it referred to as being in the catalogue new buildings, also of the works at Ansonia, ‘hat article, 








of a concern popularly supposed to be 


Nothing but such a specific index as I refer 
to could ever unearth the thing ; a search 
through a ton of catalogues being altogether 
out of the question. 

The indexing must be done thoroughly or 
it is not worth having. Reference must be | 
made under every possible name a thing 
may have. A man may want a ‘“ Monte 
Jus,” without knowing there is such a thing 
asa Monte Jus. In the index spoken of I 
find it referred to under Monte Jus—Pressure 
Pump—Sugar—Beet Sugar—Distilling, etc., 
ete. 

* es #2 * 





It seems to me that simply 
numbering the articles, let it be book or 
sheet or card, and putting it into a numbered 
drawer, or filling case with one index, is 
about as convenient and accessible a plan as 
need be followed in most shops, and its ex- 
pense is practically nothing. It also permits 
of a periodical weeding out of obsolete price 
lists, ete. 
* * * * Very. respectfully, 
CHORDAL. 
a 


Screw Cutting Engine Lathe. 


Our illustration, presented herewith, repre- 
sents a 14” screw cutting engine lathe, in- 
tended for general work. The bed and legs 
are as heavy as consistent without clumsi- 
ness, and the slides have large wearing sur- 


ENGINE LATHE. 


faces, and are scraped toa proper bearing. 
The spindle has large journals, the front end 
being 1$” in diameter and 3” long, while the 
back end is 1,5,” in diameter and 2” long. 
The boxes are of the best bronze. The belt 
surfaces upon the cone are unusually wide, 
and the journals well separated to insure 
better work. The live and dead spindles are 
of hammered steel, the live spindle having a 
hole through it, which makes it very con- 
venient in cutting up small stock or finishing 
the ends of long work. The rack, feed gears, 
studs in feed movement, back-gear shaft, and 
all actuating screws are made of steel. 

This lathe has a belt feed, and the screw 
is used only for screw cutting. It will swing 
9” over the carriage, and turn 40’ between | 
centers. There is a broad flat top to the | 
carriage, and slots for bolts to hold work for | 
boring. The tool block is provided with a| 
taper shoe of bronze to take up the wear. | 
All even threads may he cut, from 4 up to 64 | 
to the inch. | 

In bringing out this lathe, the builder has | 
aimed to produce a tool which will do good | 
work and avoid superfluities, 

It is built by 8S. Ashton Hand, Toughkena- 
mon, Chester Co., Pa. 
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Two years ago the Ansonia Clock Co, 
erected an immense manufactory in Brook- 
lyn. Last year it burned down, They have 
since erected a larger one on the same site, 
and put it into full operation. They have 
just issued a finely-printed pamphlet, show- | 
ing lithographic plates of the old and the 


week are well worth considering. 
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Conn. (Ansonia Brass and Copper Co.), with 
a history of the two establishments. 
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Manufacturing at the South. 


Experience has demonstrated how nearly 
impossible it is to wrest the manufacturing 
supremacy from a community where it has 
become firmly established. There are in 
this country (and this remark is true in a 
larger sense of older countries) localities 
that retain a monopoly of some special manu- 
facturing interest against repeated attempts 
to dislodge them, simply because the re- 
quisite skill has become an inherited element 
of those localities. 

Capital in the utmost abundance, and with 
the best intentions, cannot at once convert 
agricultural districts into great manufactur- 
ing centers. Such changes, when made, are 
the work of generations rather than of days. 

Those who argue that the South is, all at 
once, to assume a manufacturing prominence 
that shall endanger the standing of localities 
that have attained to their present positions 
in that respect, through years of patient 
industry, are leaving out of their calculations 
one of the chief factors—that of skilled 
labor. If it is granted that the present popu- 
lation of the South is of the kind of which 
the future manufacturing operatives are to 
be made, the argument is still good that they 
cannot be changed ina day or a year; besides 
there is need, and more than need, for the 
efforts of the present population in the ex- 
tended agricultural interests of that section. 
It is also worth considering that 1f the Negro, 
as is argued, will make a good iron worker 
in Georgia he will not be less effective in 
Pennsylvania, and experience teaches that 
he will not be long in finding out this fact. 
If the South shall demonstrate that it can 
and will offer superior inducements to skilled 
operatives, such as better wages, cheaper 
living, pleasanter homes, social recognition— 
any or all of these—this addition to her 
population will surely come ; but it will 
come with time, and not with the unnatural 
haste that is anticipated. 

There are, so far as can be seen, no especial 
exceptions to well-known rules that are to 
work in favor of the South, in the undoubted 
attempts to develop her manufacturing in- 
terests. Whatever of natural advantages 
pertain to that section will work in its favor, 
and whatever efforts may be put forth by the 
citizens will tell the same there as elsewhere; 
and wherever and whenever the necessary 
skill shall become a part of the permanent 
population, manufacturing enterprises will 
prosper. In the meantime progress in that 
direction, unless all past experience is con- 
tradicted, will have none of that phenomenal 
abruptness which seems to be taken for 
granted, but rather that steady growth which 
shall accomplish great without dis- 
astrous shocks. 


ends 
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We are acquainted with a gentleman who 
carries an umbrella until it is worn out—by 
no means & Common occurrence. His expla- 
nation is that as he never ventures out, rain 
or shine, without it, sheer force of habit pre- 
vents him from leaving it where he stops— 
the common fate of all umbrellas. If an 
apprentice to any trade adopts in the begin- 
ning the plan of never doing a poor job, he 
will form a habit that will stick to him like 
the gentleman’s umbrella, and that in later 
years will bring him in large returns. Few 
realize the enormous power of habit. The 
young man engaged in mechanical pursuits 
who is going to do the neat job right, never 
The young man who 
can’t be diverted from doing this job right, 


amounts to much. 


cannot be kept down. 
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Chordal’s remarks about catalogues this 
He has 
the most complete and systematically arranged 
library of machinery catalogues we have 
ever Mention any article in this line 
in his office, and the chances are he will in 
one minute show a bound collection of the 
catalogues of nearly every manufacturer of 


seen, 
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Triple Valve for Westinghouse Air 
Brake. 

Among some of the leading railroads in 
this country a method of examination of con- 
ductors, engineers, firemen and brakemen has 
lately been instigated for the purpose of 
knowing whether the men placed upon trains 
to perform certain duties are fully competent 
to act in their respective capacities. ‘ 

The examinations referred to embrace 
questions concerning the rules to be observed 
in running trains, also train and railway ap- 
pliances. 

We have had several requests to publish 
descriptions of certain appliances used upon 
trains provided with Westinghouse Air 
Brakes, one of which is the triple valve 
applied to the auxiliary air reservoir located 
under each car to take the place of the 
reservoir upon the engine, in case it should 
give out. In case the train should break 
loose from the engine, or the cars become 
separated from each other, each one is 
supplied with a reservoir with a_ triple 
valve attached, which automatically applies 
the brake and stops the train or car. We 
publish herewith an engraving and descrip- 
tion of this valve, with a view to aiding train 
men, who have heretofore not been able to 
understand the action of the triple valve, as 
applied to the Westinghouse air brake. 

The arrangement Of the working parts 
and details of the triple valve, with the 
same in section, are shown in the en- 
graving. The triple valve has a piston 5, 
working in the chamber B, and carrying 
with it the slide valve 6. Air enters from 
the main pipe through the four-way cock into 
‘the drain cup A, passes to the chamber B, 
forcing the piston up, then through a small 
hole in the center of the piston feeds into the 
auxiliary reservoir, while at the same time 
there is an open communication from the 
brake cylinder to the atmosphere, through the 
passages d, ¢, fandg. Air will continue to 
flow into the auxiliary reservoir until it con- 
tains the same pressure as the main brake 
pipe. 

To apply the brakes with their full force, 
the pressure in the main brake pipe is allowed 
to escape, when the greater pressure in the 
auxiliary reservoir forces the piston down on 
the graduating stem 8, which closes the 
opening in the center of the piston. As the 
piston descends, it moves with it the slide 

valve, so as to permit the air to flow directly 
from the auxiliary reservoir into the brake 
cylinder, which applies the brakes. The 
brakes are released by again admitting press- 
ure into the main brake pipe from the main 
reservoir, which pressure, being greater than 
that in the auxiliary reservoir, forces the pis- 
ton back to the position shown in the draw- 
ing, when the air in the brake cylinder 
escapes. Toapply the brakes gently, a slight 
reduction is made in the pressure in the main 
brake pipe, which moves the piston down 
slowly until it is stopped by the graduating 
spring 9; at this point the opening e, in the 
slide valve, is opposite the port f, and allows 
air from th 2 auxiliary reservoir to feed through 
a hole in the side of the slide valve and 
through the opening /, into the brake cylin- 
der. When the pressure in the auxiliary 
reservoir has been reduced by expanding 
into the brake cylinder, until it is the same 
as the pressure in the main brake pipe, the 
graduating spring pushes the piston up far 
enough to close a small valve 7, which is 
placed in the feed opening / of the slide valve. 
This causes whatever pressure is in the brake 
cylinder to be retained, thus applying the 
brakes with a force proportionate to the re- 
duction of pressure in the brake pipe. T« 
prevent the application of the brakes from a 
slight leak, the leakage hole & is placed in 
the slide valve in such a way that it com- 
municates with the exhaust port g, through 
the port 7, when the slide valve has moved 
down a short distance. As the piston moves 
very slowly as the result of a slight leak, the 
air has time to escape through the leakage 
hole & and the exhaust port g, and equalize 
the pressure in the auxiliary reservoir and 
main brake pipe before the slide valve has 
moved down far enough to bring the feed 
opening / in communication with the brake 


cylinder. The leakage hole & is so small that 
when the piston is moved down by an inten- 
tional reduction of the pressure in the main 
brake pipe, it will not permit enough air to 
escape to interfere with the working of the 
brake. 

When the handle of the four-way cock 13 
is turned down, there is a direct communica- 
tion from main brake pipe to the brake cylin- 
der, the triple valve and auxiliary reservoir be- 
ing cut out, and the apparatus can be worked 
as a non-automatic brake by admitting air 
into the main brake pipe and brake cylinder, 
to apply the brakes. When from any cause 
it is desirable to have the brake inoperative 
on any particular car, the four-way cock is 
turned to an intermediate position, which 
shuts off the brake cylinder and _ reservoir, 
leaving the main brake pipe unobstructed to 
supply air to the remaining vehicles. 

The drain cup A collects any moisture that 
may accumulate, and is drained by unscrew- 
ing the bottom nut. 
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Practical Calculation for the Apprentice. | 


By Herman T. C. Kraus. 


It is of the first importance that the appren- 
tice should acquire a knowledge of what may 
be called practical figuring, which knowledge | 
will prevent many mistakes on his part. The 
practical man must know by experience how | 
a thing is, rather than by theory how it should 
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be ; but the nearer any machine approaches | 
in practice to what it would be in theory the | 


nearer perfect it will be; hence the necessity 
for the practical man to understand enough 
of theory to make the necessary comparison. 
The theory—no matter how simple it may 
appear—is not so easily kept in the mind. 
Like geometry, it is easily understood, be 
cause it is trae and simple; but it is quite as 
easily forgotten, unless it is fixed in the mind 
by some illustration, I will try in the fol- 
lowing to explain more fully what I mean: 
The moving of one pound one foot high 
in one minute of time is called a foot pound. 
The pound itself, in this sense, is nothing; 
but when lifted one foot high it is a unit of 
work. The pound and the foot must be com- 
bined when they represent work. The pound 
is called force when driving, and weight 


| feet per minute. 
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when driven. . Many pounds acting together 
will do more work than a few pounds thus 
acting, and a few pounds moving many feet 
will do as much work as many pounds mov- 
ing a few feet. Thus, 50 pounds moving 
200 feet in one minute is exactly the same as 
200 pounds moving 50 feet in the same time; 
that is, 50x 200=200x50. If 250 pounds 
move the distance of 500 feet in five minutes of 
time, we have 500+5—100 feet in one min- 
ute, and 250 x 100=25,000 foot pounds in one 
minute, which would be five times as much 
in five minutes. 

The trouble is, in such calculations, the 
which taken into 
sideration in the work done by animals, and 
in the strength of material doing work. For 
instance: A horse pulling over a roller, and 
hoisting 550 pounds 60 feet high in one min- 
ute, exerts 550 x 60=33,000 foot pounds, or 
38,000 pounds one foot high in one minute of 
time; but this does not demonstrate that the 
horse can raise 33,000 pounds instantly. It 
does demonstrate that he 
‘an do it in a definite time, 


duration, must be con- 


raising 550 pounds 60 feet 
in one minute, which is 
equal to raising 33,000 one 
foot high in one minute. 
Thus, doing work which 
is equivalent to raising 33,- 
000 pounds one foot high 
in one minute, is termed 
a horse power. 

Take the example of a 
hoisting engine — all di- 
mensions given. 


“ 


. Hiiddil 


TO MAIN Pi 


weight? Let the dimen- 
sions be: Bore of cylinder, 


tions, 240 per minute. Let 
it be geared 6 to 1, and 
let the hoisting drum _ be 
18” in diameter. Then 
6 x 6 x 0.7854 x 80 = 2262 
pounds, which is the total 
pressure on the piston, and 
240 x (8 x 2) 
12 
the number of feet the pis- 
ton travels in one minute. 


=820, which is 


moved one foot in 
40, the number of revolu- 
tions made by the drum 
in one minute, and 3.14~x 


ence of drum; 4.71 x 40= 
188.40, the number of feet 


drum travels per minute; 
320 + 188.40 = 1.6985, the 
number of times the speed 
of the piston exceeds that 
of the drum, hence 2262 x 1.6985 


by the drum when the pressure against the 
piston is as stated. The engine then can, 
theoretically, hoist 3842} pounds 188} feet 
high in one minute of time. 

To change the conditions: Let it be re- 
quired to raise a weight 80 feet high in one 
minute; how much more can be elevated by 
the same engine, and what must be the diam- 
eter of drum? 188.40+80=2.36 times less 
distance for the weight to travel, therefore 
2.36 more weight can be raised, hence 3842.23 

2.36—9067 pounds, that can be hoisted 80 

To find the diameter of thé 
drum, divide the diameter of drum, as in the 


| previous example, by the number of times less 


distance the weight has to travel, 18+2.36= 
7.62 inches, or the diameter of drum. The 
correctness of this can be proved as follows: 
7.62” x 3.14=2 feet, the number of feet in cir- 
cumference of the drum, and 2x40=80, 
the number of feet hoist in one minute. 

As a further example, take the hoisting 
with a belt : as, 2000 pounds hoisted 100 feet 
high in one minute. What should be the 
dimensions of gears and drums? Assume a 
driving pulley, 30” in diameter, making 100 


revolutions per minute, and on the same 


that is, as in the example, | 


| pounds. 


In what | 
time will it hoist a given | 


6”; stroke, 8’’; steam pres- | 
sure, 80 pounds; revolu- | 


Then 2262 x 320 = 728,840 | 
foot pounds, or pounds | 
one | 


minute of time; 240+6= | . 
assert, give results so altogether different 


1.5 = 4.71, the circumfer- | 
tions thereby. 
/example, if we allow 25 
the circumference of the | d 
either get 25 per cent. greater adhesion of 


3842.23 | 


pounds, which is what would be sustained | 





shaft with this pulley let there be a pinion ot 
5’ diameter, which drives a gear of 6 times 
its own diameter, or 5 x 6 = 30 inches, the 
diameter of the gear. This gear will make 
100 + 6 = 16.60 revolutions per minute. 
Let the drum be on the same shaft as this 
gear, when it will also make 16.60 revolu- 
tions per minute. Assume the diameter of 
drum to be 10” and the circumference will b¢ 
10 x 8.14 = 81.40 inches, and 16 5 = 
= 48. 48 feet of rope per minute, which will 
be wound on the drum. We want to wind 
100 feet per minute, so the drum is 100 
43.43 — 2.30 times too small; or it should 
be 10” x 2.30 = 23 inches in diameter, as 
23 x 3.14 x 16.60 
12 

Now we have all the diameters, but how 
about the power to drive it? The weight to 
be hoisted is 2000 pounds, and the velocity is 
100 feet per minute ; so we have 2000 x 100 
= 200,000 foot pounds, or 200,000 + 33,000 
= 6 horse power. If we have 2,000 pounds 
to lift 100 feet high in one minute of time, 
we must apply a power or force equal to this 
to lift it. 

The driving pinion is 5 x 3.14=15.70 inches 
in circumference, and running at 100 revolu- 


15.70 x 100 
tions, has a velocity of a —=131 feet 


= 100 feet per minute. 


per minute at the pitch line, and a strain due 
to 200,000 foot pounds resistance. The 
strain on the teeth will be 200,000+ 131 = 1534 
Allowing 1,000 pounds per square 
inch of section for the strain on the teeth, we 
shall require to stand thus: 1534+ 1000=1.55 
square inches. If the tooth is 14” in depth 
and 114” wide, there being two teeth in con- 
tact, we shall have 0.51.5 x 2=1.50 square 
inches of section, which is very near what 
we require. 

The foregoing dimensions are for a good 
tight belt, and are calculated from practical 
experience, but may be more or less accord- 
ing to circumstances. It has been my 


| practice to subject a belt ,4,” thick to a strain 
of no more than twenty-five pounds per inch 


of width. 
In practice, the dimensions will not often 


'come as given in these examples, for various 


reasons, such as lack of room, different veloc- 


‘ities, etc., etc., and the apprentice who 


would make himself proficient in these cal- 
culations should vary the proportions and 
work up the results. 

Of course these calculations are'theoretical, 
but theoretical calculations do not, as some 


from practice. It is the duty of the practical 
engineer to learn from observation what the 
difference will be, and modify his calcula- 
For instance, in the last 

5 per cent. of the 
effect to be absorbed by friction, we must 


belt, or lift 25 per cent. less weight. This 
and other contingences must be provided for 
by the individual judgment of the engineer. 


——__—_~q@pe—__—_ 


Peter Cooper’s New Enterprise—A School 
of Tools and Machinery. 


After ninety-one years of a life so well 
spent, as that with faculties unimpaired, he 
is enabled to enjoy and rejoice in the present 
as fully as the past, our venerable friend, 
Peter Cooper, finds his chief pleasure in seek- 
ing to increase the usefulness of the great 
institution which bears his name. His con- 
stant aim is to benefit yet more fully and 
freely the young people of the land, and he 
is now earnestly engaged in superintending 
the consummation of his long-cherished plan 
of establishing an educational workshop—a 
technical school—in which to teach young 
men and boys the use of tools and ma- 
chinery. The problem as to how to ac- 
commodate such a school within the walls 
of Cooper Union was a perplexing one. 
Immense as is the building, it is full. Hav- 
ing added to the height of the building to 
make more room for the art schools and ac- 
commodate the Inventor’s Institute, its ex- 
tension seemed to have reached the utmost 
limit. But Mr. Cooper’s ready wit has solved 
the problem, and the new schools are to be 
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provided for in halls to be constructed under 
the sidewalk and roadway of the surrounding 
streets, thus utilizing every square inch of 
ground in or about the premises. 

The excavations for the first room of this 
new shop are already completed, extending 
from the front line of the building entirely 
across Seventh Street to the park. The space 
thus taken up will furnish a handsome room 
some sixty feet in width and of a length equal 
to the entire width of the building, lofty and 
well lighted from above by an illuminated 
glass ceiling. Other rooms will be added ac- 
cording to the requirements of the school, 
until the shops shall extend, if need be, along 
the whole length of the building on the Third 
and Fourth Avenues.—ZJndusirial News, 

———_e age —___——__ 
Stove Plate Grinding Machine. 


The accompanying engraving represents a 
new stove plate grinding machine built by 
the Tanite Co., of Stroudsburg, Pa. It con- 
sists of two side frames firmly bolted to- 
gether. A cast iron table A, 24” by 30,” 
surmounts the top, being strongly pivoted at 
the center to the side frames. 

This table can be easily inclined to all an- 
gles by turning the hand wheel @. 

This wheel is attached to a screw which 
operates a nut pivoted to an arc H, having 
slots and clamp bolts for holding the table in 
all positions desired. There are four of 
these nuts, one at each corner, which hold 
the table very securely. The emery wheel 
for grinding the plates is placed upon the 
spindle B. 

This spindle has an up and down move- 
ment, given to it by means of the worm 
wheel, gearing and crank, as shown. The 
rise and fall of the spindle can be regulated 
by adjusting a bolt in the slotted crank, 
while the speed may be governed by chang- 
ing the belt upon the pulley C, used for 
transmitting motion from the counter shaft 
to the pulley D. Thecounter shaft is bolted 
to the floor, at a convenient distance from 
the machine, and a quarter twist belt placed 
upon the large pulley /, and the pulley Z, 
upon the spindle furnishes the power. This 
machine is well designed and substantially 
made. It is compact, and its parts are easily 
accessible for inspection and repairs. 

The New York office of the Tanite Co. is 
at 42 Dey St. 
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If your safety valve is in a remote corner, 
or where it is not easily accessible for inspec- 
tion, or if it has no pipe connection with the 
outside atmosphere, take steps at once to 
remedy these dangers, and try the valve 
every day. Ignorance, or the improper ob- 
servance of a daily inspection of safety 
valves has often resulted in disastrous explo- 
sions. 
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LETTERS FROM PRACTICAL MEN, 


Mardening Cracks in Steel. 
Editor American Machinist : 

If I have not already exhausted the pa- 
tience of yourself and readers with my vol- 
unteer communications on steel working, I 
would like to give my opinions as to why 
steel sometimes cracks in hardening. To 
suppose that the most careful treatment will 
insure entire immunity from cracks in hard- 
ened steel, is a mistake. 

It is a mistake to suppose that when the 
corners or light projecting parts of a piece of 
steel are heated too hot during the first part 
of the process of heating for hardening, the. 
matter will be set right by allowing them to 
cool down to the proper heat at the time of 
quenching. It would be difficult to find a 
more prolific cause of cracks in taps, ream- 
ers, milling cutters, dies, etc., than in the 
treatment growing out of the too common 
belief that no matter how much too hot some 
parts of the piece may have been, if the heat 
is right and uniform at the time of quench- 
ing, no harm has been done. 

It is a mistake to suppose that only pieces 
of irregular shape are liable to crack in hard- 
ening; and that when pieces of considerable 
size, of plane, cubical, polygonal, or cylindri- 
cal shape crack, it must of necessity be the 
fault of the steel, That the steel is many | 
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times at fault, and that the chemist or min- 
eralogist might by careful analysis point out 
why any particular steel would be more lia- 
ble to crack than others is undoubtedly true; 
but as a mechanic I have been obliged to ar- 
rive at conclusions on purely mechanical 
grounds. In quenching for hardening, the 
outer portion of a piece of steel contracts 
very suddenly, thereby exerting a tremen- 
dous compressive force upon the internal, 
more slowly cooling, and consequently still 
greatly expanded parts. If the heat has been 
too great, the expansion will be correspond- 
ingly more, increasing the danger of rupture 
of the outer portion in its effort to regain its 
original volume against the resistance of the 
expanded internal portion. 

But this is not all. From being heated too 
hot, the steel, in its hardened condition, will 
be very much weaker, and less able to resist 
the tendency to rupture. In this way cracks 
occur, reaching from the surface to various 
depths, sometimes entirely dividing the piece 
under treatment. The remedy is to heat 
evenly, and harden at the lowest possible 
heat. 

A most provoking variety of crack is that 
in which, while a piece is apparently per- | 
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starting point for breakage, is, probably, the 
best that can be done. 

Considering the tremendous strain to which 
a piece of steel is put in hardening, even 
when of the best quality and under the most 
careful treatment, with the facts that 
much steel is used which is totally unfit for 
the uses to which it is put, and is badly 
treated at that, leads me to conclude that the 
cause 


SO 


for surprise is—not that steel some- 
times cracks, but that so great a proportion 
of all that is hardened remains sound. 
S. W. GoopyEaR 
Pittsburg, Pa. 


Standards of Measurement. 
Machinist: 

In answer to Mr. John Ortton’s letter in 
your issue of September 3d, the writer de- 
sires to say that the Pratt and Whitney Co. 
were not applied to for information relative 
to the standard yard procured by them, 
owing to the fact that to Messrs. Ortton and 
Forney the readers of your valuable paper 
were indebted for the information that the 


Editor American 


said company had obtained a correct copy of | 


the British imperial yard; consequently it 
was thought that these gentlemen were the 
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NEW STOVE PLATE GRINDING MACHINE. 
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| break with considerable accuracy. 
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consequently are not of equal hardness all 
over the surface; or they crack—the outside 
shell contracting much quicker than the core 
when plunged into cold water. However 
this can be prevented, as already mentioned 
in former numbers, and the only question I 
have not seen discussed, and the most im- 
portant of all—the soundness of the piece of 
steel to be hardened—remains to be consid- 
ered. Without wishing to go into the de- 
tails of the manufacturing of steel, nearly 
every manufacturer having his own particu- 
lar ways and means of obtaining better quali- 
ties than the other, there is no doubt that 
such firms as Huntsman, Stubs, Jessup, 
Cocker Bros., Smith, and a host of others, 
have sold and are still selling first-class steel, 
but who has ever found two lots, or even 
different bars of one lot, of the same hard- 
ening capacity, or of the same quality? By 
the term quality I refer to the percentage of 
carbon contained in the steel. 

Before any great amount of work is done 
on a large piece of steel, and work means 
time and money, it should be properly tested 
as to its soundness. Tapping with the ham- 
not discover flaws or cracks, as 
pieces half broken will often give a very 
clear sound. The only means of detecting 
any defects that | know of is the one used 
by the German Government Inspectors of 
steel rails. 


|}mer will 


They use a suspended magnet- 
ized needle, the piece of steel to be exam- 
ined being moved in different directions un- 
‘der the needle. Wherever there is a flaw or 
break, the needle will slightly vibrate, and 
by marking the spot and repeating the ex- 
| periment, one is able to trace the flaw or 
It will 


not take more than ten minutes to examine 


a piece of steel three feet long and eight 
inches in diameter, and the whole apparatus 


should not cost more than $10. After a 


piece of steel has been found sound, turn- 


ings, shavings, or chipped-off pieces should 
be tested, so as to determine the quality of 
the steel, whether it will harden at a low or 
high heat, and whether it becomes brittle or 
tough; and the results so obtained should be 
a guide when hardening the whole piece. 

Very small pieces of steel, such as are 
used in making the different parts of 
watches, are very easily burnt if great care 
is not taken; but by using the same sub- 
stances as mentioned below, a great many of 
the risks can be avoided. 

With ordinary-sized pieces of steel—such 
as machinists use for tools—there ought to be 
no difficulty, and experience should teach 


! . 
| every one how to harden them under differ- 


ent conditions. Some men, however, have 
no faculty for comparing results, or for 
making their own deductions. They will 


work conscientiously from one end of the 


| year to the other, and turn out honest work, 


but whenever they fail the material they 
have been using has to take all the blame. 
For the benefit of these (and I hope that but 


fectly sound, as examined from the surface, | proper persons from whom further informa-| few of your readers come under this head), 
the internal parts are in a state of rupture. | tion might be obtained. 


On breaking a piece of this kind, the fact is | 


Mr. Ortton clearly states the case when he 


I will tell what I have learned. 
There are certain substances, such as resin, 


disclosed that it was only held together by aj|says: ‘The difficulty of obtaining such | tar, oils and others, which have the property 


mere skin at the surface. 
break in use under the merest fraction of the | 
strain which they should safely stand if 
sound, The cause for these cracks appears 
tome to be this: During the first part of 
the operation of quenching, the outer por- 
tion of the piece becomes hard and unyield- 
ing in an expanded condition, owing to the 
fact that the more slowly cooling interior re- 
fuses to be compressed to its original propor- 
tions ; but as the internal parts continue to 
cool, and consequently contract, they are un- 
able to draw after them the entirely rigid 
hardened case, and become ruptured in the 
attempt to do so. For this, (to my mind, 
worst of all cracks produced by hardening ; 
because invisible and difficult to detect,) it 
seems to me most difficult to prescribe a 
remedy. Hardening at the lowest heat pos- 
sible ; carefully discriminating between the 
heats adapted to different tempers of steel 
and pieces of different sizes ; avoiding in all 
cases, if possible, any holes in pieces to be | 





Co. having participated in an examination of 


The fact of the Betts Machine 





Jas. A. TAYLOR, 
Manager Gauge Department, 
Betts Machine Co. 
Wilmington, Del. 


Hardening Steel. 


Editor American Machinist : 


So much has already been said on this sub- 


ject, that it seems useless to write any more 
about it. 
paper, I will attempt to give your readers 


Still, if you have space in your, 


the results of my experience, which extends 
over a period of some 25 years. 


The greatest difficulty in hardening steel 


hardened, as their effect upon the interior of | presents itself more especially in very large 


steel in hardening appears to be identical|or very small pieces. 


Very large pieces, 


with nicking the surface in furnishing a| such as rollers, do not get heated cvenly, and | 


| coal 


Such pieces often | standards was well known to the Betts Ma-| of acting as fluxes; that is, they join the 
chine Co.” 


atoms of carbon and iron, while others, such 
as oxygen, separate them. By using the 


standards of length, which took place at | first-mentioned fluxes in certain proportions 
their works about one year ago, urged and | and under certain conditions, no matter what 
hastened the inquiry of July 16th, because | kind of steel is used, as long as it contains suffi- 
the ‘“‘report of the committee appointed by | cient carbon, good results will always follow. 
the Master Car Builders’ Association,” im-| The steel will become compact, very tough 
pressed the reader that a true yard had been| and hard, so that it will readily cut glass 


procured. even when hardened at an ordinary cherry 


heat. 
In overheating steel the atoms of carbon 


and iron are separated; but the carbon is by 


no means consumed, especially when a char- 
fire is used. It requires considerable 
time and a great deal of heat to convert steel 
into iron, and although the fracture may 
look like that of cast iron (which contains a 
very large amount of carbon), the carbon is 
still present, and by using the fluxes the 
atoms of carbon and iron are joined, and a 
steel of good quality can be obtained. 

{ will close with the suggestion that if the 
workman will put on his thinking cap and 
use the hints I have given, he will be able to 
obtain as good results as FLUX. 
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An Objection to Extreme Systems. 
Editor American Machinist : 

When Chordal sets a trap some one gener- 
ally gets caught (his bolt drawing for 
instance), therefore I am surprised that no 
one has done what I am about to do—find 
fault with the excess of ‘‘red tape” in 
Sackett’s shop. 

Everything has its limit of usefulness, 
even system, and to exceed this limit is poor 
economy. In a shop this limit is where 
men lose their personal responsibility. 

I admire the neatness and utility of Sack- 
ett’s drawings; and if he has some way to 
prevent work from being spoiled and thrown 
under the bench or in the river, [ congratu- 
late him; but when his foremen have nothing 
to do but to obey the directions on a slip of 
paper handed from the office, he isn’t using 
the foreman’s services to the best advantage, 
or even—as he thinks—doing the foreman a 
kindness; and I doubt if he can get the better 
class of men to work for him under such 
conditions. 

Where of all the places in the country does 
work cost the most? Anybody can answer 
this. Of course it is in a Government shop, 
where red tape is supreme. I know a rail- 
road that is run on the same principle. The 
conductors wear white hats, and blue clothes 
with brass buttons, and some of them (who 
have worked on other roads) diamond pins 
and gold chains. They have a time table 
that nobody can understand. Everybody 
works seven days a week, and yet there is 
never a train on time, and passengers always 
buy insurance tickets before they start. 

I know a shop where the foreman of a de- 
partment has entire charge of that depart- 
ment, and is responsible for everything con- 
nected with it, and they have the best class 


of foremen and general workmen, and they | 


turn out some of the best work, and are one 
of the most successful concerns in America. 


hydrogen is set free at the expense of the 
iron composing the apparatus. When any 
superheating apparatus composed of iron be- 
comes red-hot, in whole or in part, it is trans- 
formed into a more or less perfect hydrogen 
gas machine, and will inashort time crumble 
to pieces, owing to the formation of black 
oxide of iron by the decomposition of the 
steam in contact with the surface. 

As early as A. D. 1825, attempts were made 
to accomplish the practical production of 
steam by means of vessels highly heated, into 
which water was introduced in jets or spray, 
ostensibly in such measured quantities as to 
generate the required amount of steam and 
to keep up the pressure; but, although the 
question has been tugged at more or less ever 
since, and some very exhaustive experiments 
have been made, it has returned to its sleep, 
and promises but little to the practical engi- 
neer, notwithstanding the fact that less coal 
is required for evaporating a given quantity 
of water in such ‘‘ generators” than in good 
boilers. 


Inventors who are engaged in developing | 


superheating apparatus should look to the 
chemistry of the case more closely than they 
usually do, and so regulate the heating as to 
constantly keep the temperature below some 
certain degree, else their efforts will be but 
‘vanity and vexation of spirit.” 

The exact limit of admissible temperature 
for iron in contact with aqueous vapor, I be- 
lieve, is yet unsettled; and it would do well 
for those interested to fix that by careful ex- 
periment, not only with the view of making 
the superheaters lasting, but to learn how far 
engine cylinders, valves, etc., will practically 
endure under the action of highly-heated 
steam, 

The question of the utility of highly-heated 
steam is well fixed in the affirmative; in fact, 
is self-evident, since a slight increase of tem- 


| perature yields proportionately great returns 


How long, Mr. Editor, do you suppose | 


these men would take the interest, and make 
the effort they now do, if some one should sit 
down and try to work them with strings? 
If anybody can see what I am driving at, 
I am glad of it. GREASER. 
Boston, Mass. 


Difficulties in Using Superheated Steam, 
Editor American Machinist : 

Touching the subject of superheated stexm, 
I wish to say a few words. 

The hint thrown out in your issue of Sept. 
8d to ‘‘Superheating’”’ men does not hit 
me. I have no superheated scheme on hand; 
nevertheless, having taken some interest in 
the matter, and had the fortune to be ‘‘in at 
the death” of some devices for highly super- 
heating steam, I wish to divide the good I 


in elastic force, and it seems the main road 
to high economy in practice lies in the 


‘direction of improvement in the quality or 





nature of materials for construction. 


C. C. HILz. 
Blackfoot, Utah Territory. 


o> 
Blue Process of Copying Drawings. 


The introduction into this country of the 
blue process of copying tracings is due to 
Mr. A. L, Holley, who was the first to bring 
the subject to the attention of American en- 
gineers. We are in frequent receipt of com- 
munications inquiring as to the details of 
this process, and publish for the benefit of our 


| 
| readers the following extract from a paper 
| 
| 


| 
| 


feel my study and observation have given | 


me with such of your readers as are still be- 
low the middle round of the mechanico- 
chemical ladder. : 

I will not presume to dictate to steam engi- 


neers, Who may have private ideas for ren- | 


dering greater justice to that misused dwarf, 
the heat unit, how superheating may best be 
done, nor to give figures as to the economy 
of the system, but merely endeavor to point 
out the reason for many failures in the appli- 
sation of highly-heated steam. 

Most advocates of superheated steam ‘‘ go 
it wild” on the subject, forgetting the chemi- 
cal principles involved, and disdain to stop 
within safe limits of practice. 

I have known men who proudly 
that they could furnish steam at so high a 


temperature as to ignite wood against which | 


it might impinge, and who saw in high tem- 
peratures of steam the true solution of the 
perplexing question of waste in fuel. 

Now, any apparatus that heats steam so 
highly as to be capable of burning wood at 
once, upon simply coming into contact with 
it, does not deliver true steam, unless con- 
structed of some precious metal or non-oxid- 
izing substance. 

At or near the temperature of 480° Fah., 
iron or steel begins to combine with oxgyen 
so rapidly as to yield a distinct color on the 
surface, and from that degree upward. The 
combination is facilitated by each degree of 
heat added, until, at a red heat, the iron will 


unite with oxygen with such avidity that the 
\ 


read before the American Institute of Mining 
Engineers, at Philadelphia in 1878, by Mr. 
P. Barnes, now of Springfield, M1. 

1. Provide a flat board as large as te trac- 
ing which is to be copied. 

2. Lay on this board two or three thick- 
nesses of common blanket, or its equivalent, 
to give a slightly yielding backing for the 
paper. 

3. Lay on the blanket the prepared paper, 





asserted | 


with the sensitive side uppermost. 

4, Lay on this paper the tracing, smooth- 
ing it out as perfectly as possible, so as to 
insure a perfect contact with the paper. 

5. Lay on the tracing a plate of clear glass, 
which should be heavy enough to press the 
tracing close down upon the paper. Ordi- 
nary plate glass of §” thickness is quite suf- 
| ficient. 
| 6. Expose the whole to a clear sunlight, 
by pushing it out on a shelf from an ordi- 
nary window, or in any other convenient 
way, for six toten minutes, If a clear sky- 
| light only can be had, the exposure must be 
continued for thirty or forty-five minutes,and 
under a cloudy sky, sixty to ninety minutes 
may be needed. ' 

7. Remove the prepared paper and drench 
it freely for one or two minutes in clean 
water, and hang it up by one corner to dry. 

Any good hard paper may be employed 
(from even a leaf from a press copy book up 


sary wetting. 

For the sensitising solution take 12 ounces 
citrate of iron and ammonia and 8 ounces 
clean water ; and also, 1} ounces red prus- 
siate of potash and 8 ounces clean water ; 
dissolve these separately and mix them, 
keeping the solution in a yellow glass bottle, 
or carefully protected from the light, 

The paper may be very conveniently 
coated with a sponge of 4 inches diameter, 
with one flat side. The paper may be gone 
over once with the sponge quite moist with 


to Bristol board) which will bear the neces- | 


its useful products, may not be recognized, 
but we are really dependent upon him for 
most of the luxuries and conveniences of life 
in the forms we obtain them. The two Bos. 
ton fairs make proper recognition of this fact: 
in the character of exhibits they differ but 
little from other first-class autumn exhibj- 
tions. 

Passing into the Institute Fair(after paying 
our 25 cents admission fee at the gate) w; 
come into a spacious, well-lighted hall, con 
taining over 1,100 separate exhibits. We 
stop to admire one or another silent article. 
but the clatter of machinery at work attracts 
the multitude, and we gravitate with th: 
crowd in the direction of the greatest noise. 
It brings us to Houghton, Coolidge & Co.'s 
model boot and shoe factory, the largest of 
any single exhibit at the fair. It is a regular 
manufactory of boots and shoes by machin- 
ery, and shows the whole 18 processes 
through which leather passes, from cutting 
out the soles by dies, until the boot is waxed 
and rubbed up ready for boxing and sale. A 
large part of the operators are boys and 


the solution, and a second time with the 
sponge squeezed very dry. The sheet should 
then be laid away to dry in a dark place, as 
in a drawer, and must be shielded from the 
light until it is to be used. When dry, the 
paper is of a full yellow or bronze color ; 
after the exposure to the light, the surface be- 
comes a darker bronze, and the lines of the 
tracing appear as still darker on the surface. 
Upon washing the paper, the characteristic 
blue tint appears, with the lines of tracing 
in vivid contrast. 

It will readily be seen that the process is 
strictly photographic, in the ordinary sense 
of the word—the tracing taking the place in 
the printing of the ordinary glass negative. 
Hence, all details are closely reproduced, 
even to the texture or threads of the tracing- 
cloth. 

A working drawing thus made furnishes 
its own background, and does not require to 
be placed over a white ground, as is often 
the case with a tracing. If desired, the copy 
can be made upon common bond paper, 
which can be mounted upon a board in the 
usual way. 

Inasmuch as such copies can be made from 
tracings only, it may be well to suggest, and 
urge, that drawings can be completed, or 
nearly so, in pencil upon paper in the usual 
way, and that all the inking can be done 


| upon tracing cloth laid upon the pencil- girls, the main dependence being upon the 
| work. In this way the cost of the tracing (in Placards iaform the visitor of 


machinery. 
the name and address of each manufacturer 
of a machine,or material used in the process, 
even to the blacking and thread. 

Novelties in machinery or tools are scarce. 
Most of the machines on exhibition have had 
more or less description in our columns ; but 
placed near cach other by way of comparison, 
they awaken a new interest. When we con- 
sider that nearly all the builders of machine 
tools are crowded with orders far ahead of 
production, the fact is not surprising that so 
few of them are represented here. The 
spaces occupied by Hill, Clarke & Co., of 
Boston, and the Pratt & Whitney Co., of 
Hartford, adjoining each other, comprise the 
bulk of the machine tool exhibits. The for- 
mer space embraces about everything re- 
quired to fit up a machine shop. A new 
Hartford high speed engine (from which in- 
dicator cards are being taken), Deane and 
Blake steam pumps, Medart wrought mm 
pulleys, Brainerd milling machines, com- 
pressed shafting, and a Chandler & Silver 
water motor, are conspicuous in Hid] Clarke 
& Co.’s section. The Pratt & Whitney tools 
attract a great deal of favorable notice. This 
exhibit is in charge of George M. Bond, who 
is always ready to explain anything visitors 
desire to know about the tools. 

The Billings & Spencer Co., of Hartford, 
have a corner in which they display samples 
of drop forgings, and have two drop ham- 
mers occasionally at work making them. 
We might also add that they have quite a 
large corner of the market won by the excel- 
lence and variety of their forging and spe- 


| the ordinary sense) can be wholly saved,and 
| the single copy of the finished tracing can 
| thus be made in the ‘‘ blue” way, to the best 
possible advantage. 

Itmay safely be said that this method of 
copying can be employed, if only one or two 
/copies per week are needed of ordinarily 
|complex drawings, with excellent results, 
and with a very important saving of time and 
money. 

A ready means of adding to or correcting 
the blue copies may be found in the use of a 
solution of carbonate of soda or potash, used 
with a pen or brush. 





Sad 
Industrial Exhibitions in Boston. 


Any visitor who arrives in Boston at this 
season, and who has occasion to pass in the 
vicinity of the historic ‘‘Common,” can 
hardly fail to notice numerous crowded street 
vars, painted both front, side and rear with 
the announcement ‘‘ Direct to the fairs.” 
These are exhibition days at ‘‘the Hub,” and 
the representative products of New England 
art and industry, together with a sprinkling 
of those from other sections of the country, 
are on dress parade in the two magnificent 
new buildings erected for the purpose—one 
by the New England Manufacturers’ and 
Mechanics’ Institute, whieh is holding its 
first fair, and the other by the Massachusetts 
Charitable Mechanic Association, which is 
holding its fourteenth fair. As these build- 
ings have both been illustrated and described 
in the AMERICAN MACHINIST, it is unneces- 
sary to go into their details this week. Suf- 
fice it to say, that the buildings are amply 
large, tasteful in architecture, substantial in 
every part, and have the necessary qualities 
for permanency. The fact has been im- 
pressed upon the public with emphasis that 
these are both distinctively mechanics’ exhi- 
bitions, or, in other words, are exhibitions of 
mechanical products. As we join the 
throng on the street cars, and move along 
Huntington Avenue, bent upon first seeing 
the new Institute Fair, which opened August 
18th, we reflect upon what might be ex- 
pected to be the distinguishing characteris- 
tics of an ordinary industrial exhibition and 
a mechanical exhibition. What must 
excluded from the latter that might properly 
be admitted to the former? This question is 
more puzzling than it might appear at first 
sight. Not only tools and machinery must 
| be admitted, but their peculiar and specific 
| products must appear also. We therefore , 
| have carding and weaving machinery, and a 
| thousand-and-one varieties of fabrics ema- 
nating directly therefrom; wood-cutting and 
carving machinery, and a wide variety of 
| household furniture produced thereby; sew- 
|ing machines, and every kind of clothing 


cial tools. 

A machine which excites a large amount 
of curiosity is a new angular wood-turning 
lathe, which cuts knobs, handles and the 
like from cylinders of wood up to 34 inches 
diameter, with any number of angles up to 
twelve, or if desired of oval form. It needs 
no pattern or former, The lathe is about 54 
feet long, with seven gears at one end, and a 
big wooden cone pulley at the back. The 
head holding the work has a lateral motion 
when the machine is in operation, caused by 
a rod actuated by an adjustable cam on the 
wooden cone pulley. The head holding the 
cutter remains stationary. Cutters, of course, 
can be made of any shape, and it is surpris- 
ing to see the variety of ornamental pieces 
produced. The machine is fully automatic. 
Locke & Wood, 38 Hawley St., Boston, are 
the exhibitors. 

The progressive steam engineer must be 
delighted with the number and variety of 
exhibits in his line. The lively running 
Porter-Allen engine (111g x 20 inches) driv- 
ing the wood working machinery, gains a 
deal of admiration. Its 54-foot fly wheel spins 
around at the rate of 230 revolutions a min- 
ute, and it would not be much of a stretch 
of the imagination to say that the machine is 
as finely regulated asa watch. The governor 
responds to the least perceptible variation of 
load. Without a condenser this engine will 
develop 100 horse power ; with a condenser, 
125 horse power. 

Kendall & Roberts, 


be 





/made thereon; special machines for manu- 
facturing, and a host of food products, 
houschold articles, and objects of art and 
|convenience prepared by them. If we go 
through the list, we find that mechanism and 
articles produced by mechanism embrace 
about everything worth showing at an indus- 
trial exhibition. The handiwork of the me- 
chanic, who brings the mechanism into exist- 


ence, and to whom the world is indebted for | of Cambridgeport, 
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Massachusetts, show a variety of engines, 
one of them 10” x 15”, with a six-foot fly 
wheel, running very steadily and smoothly 
at a snail’s pace of 20 revolutions a minute, 
taking steam through an eighth of an inch 
pipe. 

The new Hartford high speed engine, pre- 
viously mentioned, is one of the first of the 
kind built. Itis 14” x 24’, with a seven- 
foot fly wheel, and when started up seems to 
acquit itself admirably. 

The Swamscott Machine Company show 
an improved form of the Greene engine. It 
was not in operation at the time of our visit. 

The most noticeable machine of the verti- 
cal-engine persuasion is one of 40 horse 
power, from the Fitchburg Steam Engine 
Company. They. have made quite a reputa- 
tion on this class of motors, on large sizes as 
well as small. 

We looked in vain for a rotary engine; 
none seems to have been entered. 

Boynton & Plummer, of Worcester, have 
a very creditable display of hand and power 
tools for machinists and blacksmiths, em- 
bracing eight drilling machines of 
different sizes and styles, two bolt 
cutters and one shaping machine. 
One of their newest drills we illus- 
trate in the present issue. 

By reason of our crowded space 
this week we shall have to defer 
our notes on the fair of the Chari- 
table Mechanic Association until 
next week. 


—— ogee 


Vertical Bending Rolls for 
Boiler Plate. 


We are indebted to our esteemed 
contemporary Hngineering for the 
following description of vertical 
rolls for bending boiler plate, illus- 


planed on the edges and punched, and the 
lap corners planed off, is moderately heated, 
and is then set in the rolls to a curve marked 
on the floor of the shop, the arrangement of 
rolls enabling this to be done with great 
facility and exactness, As the sheet plates 
are thus prepared, one ring is placed above 
the other, and the whole bolted ready to be 
transferred to the drill, after which it is 


| taken to pieces and sent to the boiler erect- 


ing shop to be finally riveted together. For 
riveting, Tweddell’s hydraulic riveter is 
largely used. It is now the general practice 
at Jarrow to construct their marine boilers 
of ordinary size with two plates only in each 
ring, and instead of making ordinary boilers 
three rings in length, they are now com- 
mencing to make them in two rings, the 
number of longitudinal butts being thus 
reduced to four instead of twelve as_for- 
merly; while apart from the connections 
with the ends, there is but one circumfer- 
ential seam. This is a most decided ad- 
vance, but without the vertical arrangement 
of bending rolls it would be almost imprac- 
ticable to deal with the enormous plates 
which the improved system of construction 
necessitates. These vertical bending rolls 
are now being adopted in nearly all the large 
works making marine boilers, and the ar- 
rangement is such a useful one that the fact 
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must be some cast steel melted in the cupola. 
The proportion will depend on the quality of 
the iron and steel used. Steel borings can 
be put into the ladles and let the hot iron 
mix with them, but the best plan is to have 
some old steel castings or pieces of steel 
rails, and melt them in the cupola, and when 
the iron is in the ladle, mix or stir the metal 
with a large rod. With strong, close iron, 
about one part of steel to five parts of iron 
will cause a chill of 14’. Iron for making 
chilled castings should be strong, as chilling 
iron impairs its strength. An iron that con- 
tracts very little in cooling is of the greatest 
importance in keeping chilled castings from 
checking or cracking. 

I had reason at one time for studying the 
I was 
working in a shop where they made some 
small chilled rolls, about 10” in diameter and 
14” long. The thickness of chill for chilling 
the roll was 3'5”. The top and bottom 
necks and wablers were moulded in dry 
sand, 


cause of chilled casting being bad. 


The job was given to me, and I 
Out of the | 


moulded and cast three at a heat. 











trated by the accompanying en- 
graving. These rolls are used in 
the boiler shop at Palmer’s Ship- 
building and Iron Company’s 
Works, at Jarrow-on-Tyne, which 
dates from the year 1858, when Mr. 
C. W. Palmer, in conjunction with 
his brother, the late Mr. George 
2almer, laid the foundation of the 
enterprise. 

In the boiler shop of this com- 
pany vertical rolls were first used 
for bending boiler plates, this being 
a mode of dealing with heavy 
plates which has now been ex- 
tensively adopted in marine boiler 
works, 


The use of these vertical 
rolls suggested itself at Jarrow 
at a time when the firm had 
under consideration the question whether 
they should weld their boiler plates, or 
(being manufacturers of their own iron) 
should roll them as long as possible. In 
dealing with excessively long plates by the 
ordinary bending rolls a difficulty was expe- 
rienced from the necessity of supporting the 
plates, and it was then suggested by their Mr. 
Gibbs that vertical rolls should be employed, 
such rolls enabling the plates to rest on their 
edges on the ground during the process of 
bending, and thus simplifying the whole op- 
eration. In accordance with this suggestion, 
a set of vertical rolls was made for the Pal- 
mer Shipbuilding and Engineering Company 
by Messrs. Scriven, of Leeds, and these rolls 
have ever since been in uninterrupted oper- 
ation. There are, as will be seen, three rolls, 
two of these being ata fixed distance apart, 
and geared together, while the position of the 
third roll is adjustable in the usual way, ac- 
cording to the degree of curvature given to 
the plate operated upon. The arrangement 
for adjusting the position of the third roll is 
clearly shown in our engraving. The two 
fixed rolls are geared together, not only at 
their upper ends, as shown, but also below 
the bed plate, which is level with the floor 
of the workshop. They are also geared, be- 
low the floor level, to a spur wheel on a short 
vertical shaft which carries a bevel wheel at 
its upper end, this bevel wheel being geared 
into by a bevel pinion fixed on a continuation 
of the crank shaft of the small engine by 
which the machine is driven, this machine 
being fitted with reversing gear. In the case 


of the rolls at Jarrow, this engine is not em- 
ployed, the rolls being driven from the 
main line of shafting by open and crossed 
belts. 

In dealing with the enormous plates now 
used in marine boilers, the procedure at 
Jarrow is as follows; The plate having been 









































VERTICAL BENDING ROLLS FOR BOILER PLATE. 


of its having originated at the Jarrow works 
is well worth putting on record. 

In going through this boiler shop the visitor 
has a good opportunity of seeing the size to 
which marine boilers are now attaining, 
there being in progress some double-ended 
boilers 16 feet 6 inches in diameter by 20 feet 
long, each ring being made of three plates 
only. These boilers are being made wholly 
of steel, and they are for a working pressure 
of 90 pounds per square inch; each boiler, 
when finished, will weigh no less than &0 
tons, and the two boilers are expected to 
supply the steam required for indicating 
3,000 horse power. 

a 


Chilling Cast [ron Castings. 


By Tuos. D. West. 


The surface part of a casting that is wanted 
to retain a certain shape, size and smooth- 
ness, and to withstand a Constant wear and 
tear, can, in most cases, be chilled when cast 
by having iron to form the shape instead of 
sand, The iron mould or chill when made 
of cast iron, should be of the best strong iron, 
having very little contraction, as the sudden 
heating of the surfaces by the melted iron is 
liable to crack it, so that in a short time the 
face will be full of small cracks or raised 
blisters. When melted gray iron is poured 
around or against the surface of solid iron, it 
is chilled from }” to 1” in depth, depending 
on the hardness and closeness of the 
the mould is poured with, In order to 
chill this iron as deep as 14’’and upward, there 


iron 


first three there was only one good one, and 
I was told that I was lucky at that, and that 
the proprietors would give a good deal if 
they could make their own rolls, as they had 
to send away and pay a heavy price for 
them. 

These rolls had to be chilled 114” deep as 
there were grooves turned in them for rolling 
bar iron, and when the grooves got worn out 
of true they were turned again, After study 
ing the trouble over, I cast three more with 
good results, and from that on there was no 
more trouble with them. 

Melted iron, when poured inside of a chill, 
similar to a roll or car wheel chill, cools and 
forms a shell in a very short time, the thick- 
ness of which will depend on the hardness 
and temperature of the iron, It is during 
the course of the first two or three minutes 
that the checking or cracking takes place ; for 
as soon as melted iron commences to cool, or 
freeze, it starts to contract more or less, and 
as the shell thus formed becomes cool, or 
half molten, it contracts and leaves the sur- 
face of the chill, so that the contracting shell 
stands, or holds in the pressure of the liquid 
iron inside. Should the mould not be dead 
level, the inside liquid metal will have the 
most pressure at the lowest point of the 
shell, and will cause this part to burst, open. 
A check or crack never starts at the top part 
of a mould, but always at the bottom, and if 
you look closely at one of these cracks you 
will see it is the largest at the bottom, and run- 


7 


ning up to nothing. In some cases you can 
see where the inside liquid iron has flowed 
out, and partly filled up the crack. 

I have often asked car wheel moulders 
why it was they cooled their iron to a certain 
temperature, and they would answer: Be- 
sause it keeps the wheels from cracking. 
Some days when they would have three or 
four wheels cracked, when asked what was 
the matter, they would say that the melter 
did not mix his iron right. So far as mixing 
the iron is concerned, it will stand a deal of 
variation, and it is a poor excuse for a 
moulder to put the blame on the melter for 
three or four bad wheels out of a heat of 
sixteen. If he would make a straight edge 
that would reach across the top and come 
down on to the turned level face of the chill, 
and then level his flasks, instead of dump- 
ing them in any shape, I think the poor 
melter would not get blamed so much as he 
does for cracked wheels. 

In making chilled rolls the temperature of 
the iron is as important a point as it is in the 
manufacture of car wheels. The iron should 
be poured as dull as possible, for 
the duller the iron the quicker and 
thicker is the outside shell formed, 
thereby offering a stronger resis- 
tance to the pressure of the inside 
liquid iron. Of course, the mould- 
er must use his judgment in cool- 
ing off the iron, for if too dull the 
face of the chilled part will be cold 
shut, and look dirty. The rolls 
should be poured quickly at the 
neck, and the gates cut, so as to 
whirl the iron and keep all dirt in 
the center and away from the face 
of the chill. 

When the mould is full, do not 
put in the feeding rod until the 
neck is about to freeze up. When 
you do put it in, don’t ram it down 
suddenly, so as to cause a pressure 
on the contracting shell, 
would be liable to crack it. 
feeding work the rod slowly. 

It is better to make the chills as 
hot as possible, by heating them in 
the oven, as the iron will lay 
closer and make a smoother cast- 


which 


When 


chill than when 
poured against a cold one. 

By having the mould dead level, 
the pressure will be 
around, Whenever 
check or crack, you may depend 


ing against a hot 


equal all 
there is a 


that it is caused by unequal press- 
ure of the confined liquid metal 
against the contracting shell, 


Mechanical Enterprise. 


At 4 o’clock Thursday morning, September 
15, a fire broke out over the cupola in the 
upper story of Bussey & McLeod’s stove 
foundry at Troy, N. Y., which destroyed the 
nickel plating and mounting departments—a 
loss of probably more than $50,000. While 
the firemen were yet fighting the fire in the 
rear of the buildings, which are all con- 
nected, the firm were shipping stoves as 
usual at the front. The contract was let for 
the new buildings, and the contractor had 
lumber delivered the morning of the fire. 
Work was commenced the same day in New 
York City on the electrical apparatus for 
nickel plating, in addition to which the firm 
had found time to issue a circular to their 
customers notifying them that business would 
The 
next morning fifty men were removing the 


be fully resumed within two weeks. 


smoking ruins, and the contracting masons 
were busy excavating for the foundation. 


- ee — 


Periodically, for the last ten or fifteen years, 
we have heard that the steam engine was 
about to be superseded by some motor or other. 
Just at present it is the electric motor that is 
to do it; but since it seems reasonably well 
demonstrated that it requires two steam 
engines to generate electricity for one electric 
motor, it seems probable that steam engine 
manufacturers won't shut up shop just now, 
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Our National Affliction. 


ec ar 

The whole nation is in deep mourning for 
the loss of President Garfield. For the sec- 
ond time in the history of the Republic the 
assassin has caused the death of our chief ex- 
ecutive. After eighty daysof suffering, dur- 
ing which fifty millions of people anxiously 
watched for the recurrence of every favora- 
ble symptom, in the hope that he would 
eventually recover, the end came suddenly, 
and universal grief seized upon the hearts of 
the people. 

Efforts have been made by the daily press 
to describe the feeling over the sad event in 
different parts of the country, but words fail 
to convey any adequate conception of the 
real grief that is everywhere felt. Emblems 
of mourning are with one accord placed upon 
both public and private buildings, and it will 
be long before evidences of sorrow disappear 
from our midst. 

While all are mourning for the nation’s 
great loss, there is no public apprehension 
that the affairs of the Government are not 
safe. No doubt exists as to the perpetuity 
of our institutions, These are not threatened. 
Therefore, after having just passed one of 
the dark pages of our history, we look for- 
ward confidently to the future. 


The Science of Steam Navigation. 


The report that the yacht Livadia, designed 
and constructed for the Czar of Russia, is to 
be taken to pieces and the material used for 
other purposes, is a forcible reminder of how 
little is really known of the science of steam 
navigation and screw propulsion. It will be 
remembered that some novel features were 
incorporated in the construction of this 
vessel, and, as is usual in such instances, the 
result is a failure. That a failure is therule, 
with the best engineering talent in the design 
and construction,can only be accounted for by 
the fact that there is as as yet no knowledge 
of a science that enables speed and gencral 
sca-worthiness to be definitely calculated. 
After getting outside certain models which 
have been determined solely by experiment, 
the result seems to be problematical. That 
what are called good results are accomplished 
in the designing and constructing of steam- 
ships and steamboats, is only an evidence of 
skill in copying, and has nothing to do with 
the science of steam navigation. 

That science, if it existed, would not only 
point out whether more than one model fora 
given capacity was admissible, but it would 
enable reasonable predictions of the conse- 
quences of departures from that model to be 
made, thereby preventing such costly ex- 
periments as the Livadia, which, after all, is 
only particularly prominent with reference 
to others because of its magnitude, and be- 
cause of the character of one of the contract- 
ing parties. Such experience is expensive, 
and of little value, only demonstrating that 
one of a thousand possible constructions is 
wrong. 7 

What is true as to the model of the vessel 
would seem to be equally so in respect to the 
means of propulsion. In every departure 
from a tried form of screw there is nothing 
but uncertainty. The best evidence perhaps 
of this fact is in the almost innumerable va- 
riety of screw propellers that are ‘‘ invented” 
from year to year, and that scarcely get be- 
yond the first trial. 

Looking at the matter altogether, the 
speed of a projected steamship—unless a copy 
in all respects, including screw, engine and 
boilers—is always a matter of positive uncer- 
tainty. If only those failed in this respect, 
who it might be supposed lacked the 
knowledge to make the necessary calcula- 
tion, it might still be supposed that that 
knowledge existed somewhere; but in point 
of fact the most stupendous failures—at 
least the most noticeable ones—are made by 
those who are, presumably, educated in 
things pertaining to steam navigation, 

We have in mind at this time the instance 
yf a party, who, having built a number of 
small steamboats without entirely satisfac- 
tory results, secured for his next effort in 
hat direction the services of an engineer of 
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thirty years’ experience, and of recognized 
authority, and the result was a failure that 
exceeded the others in magnitude as much 
as the engincer’s knowledge might be sup- 
posed to have exceeded in its utility the 
thumb rules of his predecessors. A little 
novelty of construction, a departure from 
usual practice, seemed to upset the veteran 
as easily as the uninitiated; or, rather, it de- 


Smonstrated that there was no basis from 


which to calculate, and that when it came to 
guessing the skill of the engineer wouldn’t 
avail. F 

The case of the torpedo boat Alarm might 
be cited as another instance in this direction 
—a vessel designed for service where speed 
was a desideratum, and which, by virtue of 
many changes, might probably manage to 
come up with a sailing vessel—in a calm. 

These are only isolated cases; and, if fur- 
ther evidence of the unreliability of the ef- 
forts of the best engineers to apply theory to 
the construction and propulsion of steam ves- 
sels—large or small—is needed, a glance at 
the failures of the last twenty years will con- 
vince the most skeptical. 

There is in this no intention to criticize en- 
gineers, who are working up to all the light 
there is on the subject, and who, until addi- 
tions are made to existing knowledge, must 
govern themselves by the success and failures 
of others who have preceded them, and in 
their turn, by their own successes and fail- 
ures, furnish light for those who follow. It 
would seem, however, that fifty years’ ex- 
perience should have settled the relation of 
resistance to speed of some model—data 
which must of necessity be fixed before 
the beginning of the science of steam navi- 
gation can be established. 
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The Tramp Mechanic. 


Those persons who have never had the 
misfortune to work in a shop with a tramp 
mechanic may congratulate themselves on 
having escaped some of the most unpleasant 
experiences that can be inflicted upon the 
average mechanic. A tramp mechanic gets 
a situation and is told to come to work the 
next morning. Upon his first entrance into 
the shop the workmen will say among them- 
selves, ‘‘ Hello! there’s a new hand. I 
wonder what sort of a workman he is.” In 
a few moments the foreman comes in, and 
the tramp reports for duty. The foreman 
gives him a drawer and a ‘‘kit” of tools, 
consisting of files and chisels; he then asks 
him what kind of work he has been used to. 
The tramp mechanic is generally accustomed 
to all kinds of work, so the job to start him 
at is quickly selected. 

We might here say a word by way of 
description of the tramp mechanic. He is 
generally a good-natured, fair-sized man, 
with a slight reddish hue at the end of his 
nose. He has but one suit of clothes, and 
never wears overalls or a jumper. Once in 
a great while a tramp mechanic is found who 
carries an old two-foot rule, but such is an 
exceptionable case. A pair of calipers is a 
tool he seldom or never has; and when he 
begins work in a shop he selects a good- 
natured apprentice or young mechanic and 
asks the loan of a rule for a few moments. 
These tramps are tip-top students of human 
nature, and readily select their victims. 
Next to a rule he must have a center punch, 
which is also borrowed from an apprentice 
who has two or three. Next, he must have 
a pair of calipers to measure a drill, and 
what shall he do for a hammer? Every 
hammer in the shop is in use, but presently 
he discovers that a certain man has two, and 
he good naturedly asks a loan of one for a 
few moments, after obtaining which he goes 
on with his work. At night his drawer or 
closet contains all the borrowed tools, and 
when any of them are wanted by their 
owners they go to the tramp and ask for 
their tools. The tramp looks up from his 
work with his usual bland smile, and accuses 
himself of having an unusually bad memory, 
and expresses his sorrow at not having re- 
turned them before. Of course the owner 
of the tools cannot get wrathy at any such 
treatment, and goes off about his work. By 
and by the tramp has occasion to use a 
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square; he selects his man as usual, and 
applies for the loan of a square for a very 
particular piece of work. 

After cautioning the tramp to be careful in 
using the tool, and requesting him to return 
the same, it is given into his possession. At 
quitting time the square is put into the 
tramp’s drawer, among a promiscuous lot of 
files and chisels which lie above and below 
the square. The owner in a day or two has 
use for his square, and looks for it in his box, 
but it 1s not there. He faintly remembers 
loaning it to some one, but he cannot guess 
who, so he asks his neighbor, and in crossing 
the shop finds it in possession of the tramp, 
who is using it. The owner seizes and ex- 
amines it, and is surprised to find the edges 
are all nicked, and that it looks as if it had 
been put into a tumbling barrel and got badly 
scratched. He goes for the tramp and gives 
him a ‘‘setting out,” which is all taken good 
naturedly, and apparently appreciated by the 
tramp, who appears to be very much afflicted 
at his carelessness. The troubled workman 
takes a solemn oath that he will never lend 
tools to a tramp again. 

Saturday night comes and the workmen 
are paid off. Monday morning the tramp 
does not put in an appearance. Tuesday 
comes and goes, still the tramp does not 
‘‘show up.” The workmen who have lent 
him their tools have to break open his drawer 
to get them. Wednesday morning the tramp 
enters the shop, bearing evidences of having 
seen rough treatment during his absence, and 
the red spot upon the end of his nose is a 
shade or two brighter. The foreman demands 
the cause of his not attending regularly to 
his work, and is told mournfully by the tramp 
that he has just buried his father, and goes 
on to describe his sickness and exalt his good 
qualities. He has awakened the sympathy 
of the foreman, who orders him to go to his 
work. A few weeks later the tramp again 
disappears for a few days, and upon his re- 
turn states that he has buried an uncle, but 
if matters look serious and times are hard, 
he manages to bury his wife or a child. After 
awhile the tramp disappears altogether, and 
immediately the shop workmen begin active 
inquiries in regard to calipers, dividers, scales, 
squares, and other tools which they have 
loaned to that individual. They conclude 
to open his drawer, which they do, and find 
it full of emptiness. After quoting some 
choice selections from a chapter not found in 
the ‘‘ revised edition,” they declare hostilities 
against all tramps in the future who ask the 
loan of tools. 

Meanwhile the tramp proceeds to another 
town and offers the borrowed tools for sale 
in different ‘shops, stating that he has been 
disabled by sickness, is dead broke, and wishes 
to raise money to pay a weck’s board by sell- 
ing his tools. If the tools are marked, he 
will represent himself as the owner, and so 
dispose of them. 

The tramp generally commands more sym- 
pathy and is allowed more privileges than 
any other workman in the shop, but our im- 
pression is that the life of the tramp is not 
an enviable one. 

————- => e —__—_ 
Literary Notes. 


HISTORY OF THE CINCINNATI WATER WORKS. 
By Thomas J. Bell, Assistant Superintendent, 
Cincinnati; Robert Clark & Co. Price, 75 cents. 
This is a condensed history of the water 

works of a large city, from the days of the 
public wells and water carriers up through 
the era of pumps operated by horse power, 
with logs for water pipes, through a great 
variety of pumping engines, to the present 
day. It isa book of 59 pages, in pamphlet 
form, well printed, and contains much that 
is instructive, as well as some things that are 
amusing. 

TRAUTWINE’S CIVIL ENGINEER’S POCKET 
BOOK of the usual sciences and problems that 
engage the constant attention of engineers; in 
addition to which the elucidation of certain im- 
portant principles of construction is made in a 
more simple manner than heretofore. By John 
C, Trautwine, Civil Engineer of Philadelphia, Pa. 
Illustrated with 680 engravings from original de- 
signs. Fifteenth Thousand, revised and cor- 
rected. Tuck. Price, $5. Published by E. Clax- 
ton & Co., Philadelphia, Pa. 

Probably the best evidence of the appre- 
ciation in which this book is held among en- 
gineers is the fact that it has run through 


¥fourteen editions, and now begins its fif- 
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teenth. The book was first prepared for 
young engineers, or those just beginning the 
profession, and therefore was written in a 
very plain, comprehensive style. The prob- 
lems are demonstrated in plain English, and 
are readily comprehensible. 
riety of matter contained, and the accuracy 
with which the statements are made, make 
the work very attractive. 

There are a number of new pages added 
to the book, and several chapters upon sub- 
jects deeply interesting to the engineer. 

One of the most interesting of these is the 
one on the centers for arches, which will 
prove of deep interest to young engineers, 
and possibly older ones, who have not had 
much experience in building arches. 

A prominent feature in this book is—the 
statements are made in bold black type, so 
that a person may readily find the matter he 
may be in search of. 

This work is too well and favorably known 
to require a lengthy description at this time. 


THE PREPARATION AND USE OF CEMENTS | 
AND GLUE. By John Phin, Editor of The Young | 


Scientist and the American Journal of Microscopy. 
58 piges. Price, 25 cents. Published by the In- 
dustrial Publication Company, 14 Dey Street, New 
York City. 


This book comprises the first of a series of | 


small books or ‘‘ work manuals,” which are 
intended to give plain and reliable informa- 
tion upon the arts of every-day life. It con- 
tains about 200 receipts for the preparation 
of glues and cements, to be used for almost 
every conceivable purpose. Persons using 
substances of this kind will no doubt find 
the receipts contained in this book of service 
to them. 
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Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 


(1) G. B. S., Washington, O., asks: 1. Can 
you give me the address of the patentee of the 
driven well? A. We believe the patent is about 
expiring. 2. How shall I make a good filter for 
a cistern? A. ‘Chere are several ways to make a 
filter for a cistern, either of which may be best 
under different conditions. Sometimes the cistern 
is divided vertically into two apartments, and the 
water enters one and filters through into the other, 
and again the filter is placed at the entrance to the 
cistern and the water is filtered before entering. In 
any event, the water to be filtered is usually passed 
through coarse clean sand, and then through finely 
pulverized charcoal—the greater the quantity the 
less attention will it require in the way of renewing. 

(2) L. K., Phila., Pa., asks : 1. How shall 
I keep from rusting some files and reamers which I 
want to lay away till I have use for them? 4. Warm 
each one separately, oil with sperm oil, and roll up 
securely in a piece of wrapping paper (not news- 
paper). 2. What kind of lampblack is used in mak- 
ing india ink? A. Purcindia ink is made in China. 
An imitation is made with ivory black, reduced to 
animpalpable powder, and made into a paste with 
gum arabic water, perfumed with a few drops of 
musk and essence of ambergris. It is then fash- 
ioned into cakes. 

(3) L. A. T., Middleboro, Mass.,asks: 1. Do 
you know of anything that will cement leather and 
rubber to iron? A. To fasten leather toiron: Soak 
the leatherin a warm solution of gall nuts and cover 
the iron, previously warmed, with a thin coat o 
glue. Place the leather in position on the iron and 
hold by pressure until dry. A varnish is also some- 
times made for this purpose by dissolving, say, 4 
ounces of gum arabic in water and a like quantity 
of isinglassin brandy. To fasten rubber toiron: 
Use a solution of shellac in ammonia, to prepare 
which, soak pulverized gum shellac in from 8 to 10 
times its weight of strong ammonia and let it stand 
till it becomes clear, which will be some days. 
apply, coat the two surfaces with the cement and 
hold them in contact, under pressure, till dry. 

(4) C. L. M., Augusta, Me., asks: Please 
give me arecipe for getting an ebony finish on hard 
wood. A. Take 1 pound of gallnuts, 4 ounces of 
logwood chips,and 2 ounces each of green vitriol and 
crystals of verdigris (ora less quantity in these pro- 
portions). Boil with waterin an enameled vessel, 
and filter while warm. Brush the wood over with 
this several times. Afteritis dry, apply a strong, 
cold solution of acetate of iron, and as soon as it is 
dry, repeat the operation three or four times and, 
finally, dry slowly in an oven. It canafterwards be 
oiled or varnished. 


(5) I. V., Charlotte, N. C., asks: 1. 


Please 


give me a receipt for cheap steam pipe covering ? A. 
Steam pipes are sometimes covered with woolen 


The great va- | 





rags, wound closely around them to a considerable | 
thickness. We consider the cheapest covering, 
however, to be the prepared material extensively 
sold for that purpose. 2. What will prevent scale | 
forming in a boiler? A. We do not know of a safe | 
| preventive under all circumstances. 
| (6) G. W. C., Victory Mills, N. Y., asks: 
| Will you please tell me where I must apply to be 
|examined as an engineer, both stationary and 
marine? A. Outside a few large cities, no examina- 
| tion is required of a stationary engineer. Marine 
| engineers are examined by the Board of Steamboat 
| Inspectors at any port. 

(7) C. H., Reading, Pa., asks: Who was 
the inventor of the link motion, and in what country 
and year was theinvention made? A. Thelink was 
| invented by Mr. Williams, of Newcastle, England, 
| about the year 1840. It wasimproved by Mr. Howe, 
| and attached tu one of Stephenson's locomotives in 

1843. 


please tell me what is the color of the metal palla- 
dium? A. A dull white. 2. At what price isit sold ? 
| A, About $2.25 a gramme. 38. In combination with 
| what other metals is it found? A. Gold. 4. Of whom 
can it be bought ? A. Of dealers in chemicals. 

(9) P. H., Cleveland, O., asks: Please 
answer through your paper: Which is the live and 
which the dead center of a lathe? A. The head 
center of a lathe turns around with the work,hence 
it is called the live center. The tail center is sta- 
tionary and is called the dead center. 


(10) W. A., Norwalk, O., asks how to blue 
| gun barrels? A. Apply nitric acid, and after it has 
eat the metal slightly, clean with oil and burnish the 
| barrel. Practice on a piece of polished steel of no 

particular value before you attempt to blue the gun 
| barrel. 














50 cts. a line for each insertion under this head. 





Patent for sale. 
town, N. Y. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 


Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Il. 

James W. See, Consulting Engineer, Hamilton, O. 

“Paragon” Metallic Piston Rod Packing. 
AMERICAN MACHINIST, July 16th, 1881. Write for 
prices. A. Wilkinson, Manayunk, Philadelphia, Pa. 

A New Treatise on Steam Engineering, Physical 
Properties of Permanent Gases and of Different 
Kinds of Vapor. By John W. Nystrom, C. E., 8vo., 
cloth. Price, $1.50, also A New Treatise on the 
Elements of Mechanics, Establishing Strict Pre- 
cision in the Meaning of Dynamical Terms. By 
John W. Nystrom, C. E., 8vo., cloth, price. $2.00, 
Mailed by E. & F. N. Spon. 446 Broome St., New | 
York City, on receipt of price. 

“Patent Binder’? for the AMERICAN MACHINIST 
holds 52 inte issues in good shape. Sent to any 
address by mail for one dollar. AMERICAN MACHIN- 
IST PUBLISHING Co., 96 Fulton St., New York. 


We can furnish Volume 3 of the AMERICAN 
MACHINIST, containing the full 52 issues of 1880, 
neatly bound in cloth, ready to ship by express, for 
four dollars. Unbound, three dollars. AMERICAN 
a anata PUBLISHING Co., 69 Fulton Street, New 

ork. 


Write, I. D. Dunning, Middle- 


See 


| 


(8) I. M. D., New York, asks: 1. Will you | 


The West Point boiler works are crowded with 
work, being especially busy on orders for steel 
boilers. Their demand for steel boilers instead of 
iron seems to be steadily increasing. 

The Deane Steam Pump Co., Holyoke, Mass., are 
having a heavy run on their vertical pumps for arte- 
sian wells. They are obliged to run their works 
nights to keep up with their orders. 

The new Chicago Steam Forge Works, Willard 
| Sons & Bell, proprietors, will be in running order 
| by the first of January next. They will put in a 
| large amount of new machinery. 


The Crosby Steam Gauge and Valve Co., Boston, 
| 
| Mass., are full of orders, and have on an extra force 
|}of men. They have orders from the new railroads 
| in Mexico for their gauges and valves. 

The Innis Manufacturing Company, Oil City, Pa., 
have just shipped their twenty-eighth engine to 
the Imperial Standard Petroleum Company, on the 
coast of the Black Sea. 

The Hewes & Phillips Iron Works, Newark. N. J., 
are crowded with orders. They have a large num- 
ber of their new iron planers under way, and are 
| already having a lively demand for them. 

David W. Pond, Worcester, Mass., has just put up 


| an addition, 80x 80 feet, to his machine tool works | 


for the purpose of increasing facilities to supply 


| the demand. 


The Newton Machine Tool Works, Philadelphia, 
have received orders for two of their improved 
milling and die sinking machines from the English 
government for the armory at Woolwich.— The Age 
of Steel. 

The Buckeye Bridge and Boiler Co., of Cleveland, 
Ohio, have orders for fifteen spans of bridges, and 
also eight steel boilers. They will shortly put in 
additional machinery, which will enable them to 
fill orders more rapidly. 


Jerome Wheelock, Worcester, Mass., is running 
day and night, with orders enough to keep him 
busy until January. It is said he has in contem- 
plation the building of a large establishment for 
manufacturing the Wheelock engine. 

George Marshall, of Troy, N. Y., has taken the 
ooiler shop formerly occupied by the Messrs. Star- 
buck Brothers of that place, which will afford him 
excellent facilities for extending his rapidiy in- 
creasing business. 

The large works of the New York Steam Engine 
Co., at Passaic, N. J., which have stood idle for 
three or four years, are to be fitted up for a rub- 
ber factory. Rubber belts, packing, ete., will be 
manufactured. 

D. Saunders’ Sons, Yonkers, N. Y., have just sold 
one of their large pipe cutting and threading ma- 
chines to Hartford; also one 8-inch tapping ma- 


same size to Baker, Smith & Co., of New York. 

The Hinkley Locomotive Works are employing 
more men than ever before, and are working twenty- 
two out of the twenty-four hours. The steam 
riveting machine from the Whittier Machine Co., 
which they recently put in operation, greatly facili- 
tates their work. 


Wright & Powell, Worcester, Mass., began the 
building of machine tools six months ago. They 
now have a good sized shop and orders entered for 
all the lathes they can build, with present capacity, 








| 
A $400,000 cotton mill is to be built at Charleston, | 
8. C. 








| 


Athol, Mass., is to have a new silk mill, 152x42 


until Sept. 1, 1882. They are about to bring out a 
new 26 inch lathe, to weigh 4,700 pounds. 


Geo. H. Corliss has offered to build a compound 


| engine for Boott Cotton Mills, Lowell, Mass., of 1,000 


H.P., on a guarantee of coal consumption of 17-10 
lbs. per H.P. per hour; the test to be a two week’s 
run, and this coal to include starting fires each 
morning and maintaining them over Sunday. Kind- 
ling wood is to be taken at 40% its weight in coal. 


To | 


| 
feet, and two stories high. The Pratt & Whitney Company, Hartford, are 


Beecher & Peck, New Haven, Conn., are busy | finishing a lathe, whose length of bed is 38 feet, 
with orders for drop presses. | and is cast in two sections of 19 feet each and bolted 

The Pittsburgh Locomotive Works are running |together. It has a feed screw and leading screw, 
double time. |}one 35 feet and the other 33 feet long, four inch 
| pitch each. The lathe has two sets of heads, one 
| of which may be removed at will, and also two tool 
| carriages.— Commercial Bulletin. 


The Phoenixville, Pa., Iron Works are erecting 
a new mill to accomodate their increasing busi- 
ness. 

Geo. R. Lombard & Co,, Augusta, Ga., write us: 
Business here is quite good. We have just got the 
contract for the building of two large tubes, 99’ 
diameter and 200 feet long, each of boiler iron 3¢’ 
thick, and the castings for the addition to the 
Enterprise cotton factory. We started our new 
foundry to-day (August 27th), and made a good 
start. 


The Pittsburgh Steel Casting Co., Pittsburgh, | 
Pa., are ready for orders for carbon blooms, having 
just completed their Bessemer plant. 

The Lathe & Morse Tool Co., Worcester, Mass.. | 
builders of machinists’ tools, will occupy their new | 
shop about the first of October. It is 55x181 feet. 

The Wiley & Russell Manufacturing Co., Green- 
field, Mass., are employing 100 men, mostly on black- 
smiths’ tools. 





5 


The Messrs. Reed, manufacturers of tacks, at 
East Bridgewater, Mass., will erect an addition to 
their works, 100x70 feet. 


Newly Incorporated Companies, 





| owe . : . _ PENNSYLVANIA, 
| The Co-operative Chair Co., East Templeton, 

| Mass., are contemplating putting in a 30 horse-power 
engine and boiler. 

| The Willson Chemical Fire Extinguisher Co., 
Buffalo, N. Y., have an order from Spain, also one 


| from Norway, for their engines. 


The Maxim Electric Light and Power Company, 
Philadelphia ; Wm. G. Warden, Henry L. Davis and 
Martin Maloney, corporators ; Capital, $100,020. 


ing on the business of buying, manufacturing and 


The New England Gauge Co., Boston, Mass., man- 
ufacturers of the Fairbairn gauge cock, are busy 
with their orders. 


bution of electricity, and of producing electricity, 
and of selling and furnishing the same for light, 
heat and power. 


The Herreshoff Manufacturing Co., of Bristol, 
Conn., have an order from the French government 
for two vidette boats, also several yachts for private 
individuals. 


The Rostraver Railway Company. D. R. David- 
son, Pittsburgh, Pa.; John Guffey, Greensburg, Pa.; 
W. C. Guffey, Webster, Pa., corporators. Capital, | 
$200,000. To build a railroad from a point on the 
The Jarvis Furnace Company, of Boston, Mass., | right bank of the Monongahela River, in Fayette 
are to reset the boilers of the Troy Steam Heating 
Company, Troy, N. Y., as well as to set the new 
ones to be added by the reorganized company, 


River, in Westmoreland Co, 
miles, 


Length of railroad ten 











The Delaware and Slatington Railroad Company. 
Stephen A. Heller, Wind Gap, Pa.; James Rogers 
and W. F. Mosser, Pen Argyl, Pa., eorporators. 
Capital, $300,000. To build a railroad from a point 
at or near Portland, at the terminus of the Penn- 
sylvania and New England Railroad of New Jersey, 
and extending southwesterly to the borough of 
Slatington, through the counties of Northampton 
and Lehigh. Length of railroad 27 miles. 


Big Level and Kinzua Railroad Company. Elisha 
K. Kane, James Landragon, Thomas L. Kane, all of 
Kane, Pa., corporators. Capital, $150,000. To build 
a railroad from a point of connection with the Big 
Level and Bradford Railroad, at or near Howard 
Hill, to a point of connection with the Bradford, 
Bordell and Smithport Railroad near Simpson sta- 
tion. Length of railroad 14 miles. 

Big Level and Bradford Railroad Company. Elisha 
K.Kane, President, Kane, Pa.; Joshua Davis, Direc- 
tor, Kane, Pa., and W. L. Holman, Director, Re- 
novo, Pa., corporators. Capital, $250,000. To build 
a railroad from a point on the Phila lelphia and 
Erie Railroad, at or near the village of Kane, Pa., 
to a point on the New York, Lake Erie and Western 
Coal Railroad, at or near Howard Hill. Length of 

| railroad 14 miles. 
NEW JERSEY. 


Coles Machine Tools and Steam Motor Company, 
Camden ; Henri H. Coles, J. Wilson Head, J.Wesley 
Landis, and others, corporators; Capital, $50,000. 
To manufacture and sell all kind of tools and steam 
and other motors, and to do a general machine 
business. 

Hackensack Water Company, Hackensack; Robert 

| C. Bacot, John F. Ward and H D. Bacot, corpora- 

tors; Capital, $60,000. To construct, operate and 
| maintain water worksin the village of Hackensack. 
| 


Nerva Pipe Protecting Company,Camden; Andrew 
N. Rankin, Martin V. Bergen and Samuel D. Bergen, 
corporators; Capital, $300,000. To manufacture, 
| purchase and sell jacketing for water pipes, to pre- 
| vent the same from freezing, as by letters patent, 
| granted to Andrew N. Rankin. 





United States Lock Knob Company, Newark ; 
Bennet Osborn, Henry W. Morehouse and Bennet 
Osborn, Jr., corporators; Capital, $61,000. The 
manufacture of lock knobs and satchels. 

Washington Water Company, Washington ; Rich- 
ard Vanhorne, Wm. G. Duffard, Daniel Vliet, and 
others, corporators ; Capital, $40,000. To construct, 
erect and operate water works in the Borough of 
Washington, Warren County. 





Telephone Company of Brazil, Limited, Long 
| Branch; Charles E. Hubbard, Peter Bentley and 
| James 8. Mackie, corporators ; Capital, $1,000,000. 
| To construct and operate telephone lines and ex- 
changes in Rio de Janerio and other cities and towns 


machine to Nason Manufacturing Co., and one of | throughout the Empire of Brazil. 


Gartineau Mining Company, Jersey City ; Leslie 
Millar, Benj. D. Carpenter, Thomas H. Williams,and 
others, corporators ; Capital, $75,000. To mine and 
ship iron and iron ores, and to purchase and sell 
iron, iron ore and iron mines, and to manufacture 
iron in its various forms. 

American Lubricating Company, Camden, N. J., 
and Phila., Pa.; C. C. Dunn, Jr., Sparta Fritz,Charles 
Stokes, and others, corporators ; Capital, $700,000. 
To manufacture and sell car axle lubricators, and 
| to license others to manufacture and sell the same. 

Celluloid Tack Company, Newark; George A. 
Shipman, Atmore L. Baggot and John E. Matthews, 
corporators; Capital, $50,000. The manufacture, 
purchase and sale of tacks and other novelties. 


| 
| 
| 
| 
| 
| 
| 


Southern Construction Company, Jersey City ; 
Alfred Reichelt, William Roessler, Harry Allen 
Samuels,and others, corporators; Capital, $1,000,000. 
To contract with Southern railroad corporations 
for the building and equipment of railroads in the 
Southern States, and to construct wharves, ware- 
houses, etc., etc. 

New Jersey Land and Dock Company, Bayonne ; 
Alex. P. Funk, Harold Clemens and Jno. W. Mitchell, 
corporators; Capital, $1,000,000. To reclaim and 
improve submerged lands, the building of vessels, 
wharves, docks, etc.,for the storage of merchandise 
and for the transportation of goods and passengers 
upon land and water. 

Acme Clothing Pressing Machine Company, Cam- 
den; Morris Harrison, Mark M. Swab and E. V. 
Machette, corperators ; Capital, $100,000. To manu- 
facture and sell a machine for pressing clothing, 
patented by Morris Harrison, and to grant licenses 
to others to manufacture and sell the same. 


NEW YORK. 
Scattergood Cotton Gin Company, Albany; T. J. 


Sullivan, Henry V. Scattergood, Wm. H. Kingall, 
and others, corporators ; Capital, $200,000. To manu- 





| facture and sell cotton gins, condensers and feeders, 


| cylinders, saws, needles, and all goods, implements, 
| tools and machinery belonging thereto. 


| 
| 


Formed for the purpose of engaging in anc darry- 
, 


Co., to a point on the right bank of Youghiogheny | corporators ; Capital, $100,000, 


Craig and Whitney Electric Company, Albany ; 
Joseph A. Craig, E. R. Whitney, Julius F. Harris, 
and others, corporators ; Capital, $5,000,000. To 
manufacture and sell electrical apparatus, ma- 
chines, lamps and other implements for the pro- 


selling machinery for the production and) digtré | duction of light, heat and power by electricity. 


National Elevated Railway Construction Com- 
pany, New York; Earle H. Smith, Chas. O. Yale and 


| Wm. H. McDougall, corporators ; Capital, $500,000. 
| To manufacture and erect elevated railway struc- 
| tures,and rolling stock and machinery therefor. 


The Nevada Hydraulic Motor Company, Buffalo, 


| Jas. M. Bois, Ray V. Pierce and Waldemar Alstrom, 


To compress and 
transmit air for mechanicaland manufact uring pur- 


| poses by means of hydraulic power. 
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Machinists’ and Engineers’ Supplies. 


New York, Sept., 22 1881. 

The supply market continues active and prices 
are stiff. Orders are coming in very _plentifully 
which traveling agents have great difficulty in filling. 

The Ashcroft Manufacturing Co., 111 Liberty 
Street, New York City, have advanced the price of 
their No. 7, 544 inch iron case steam gauges 10 per 
cent. They have also advanced the price of Packer 
ratchets to 50 per cent. discount from list to the 
trade. This concern have just received a large in- 
voice of Reed upright drills of various sizes. 

Machine screw factories are full of orders for 
months ahead. Steel set and cap screws are very 
scarce likewise case hardened nuts. 

Pipe stocks and dies have advanced about 50c. on 
each set dependent upon size. 





me 
Iron and Metal Review. 

There is a continued active demand for Pig fron, 
and the grades most used are obtained with diffi- 
culty for immediate use. We quote prices as fol- 
lows: Foundry No. 1, $25; Foundry, No 2 X, $23, 
and Gray Forge, $21. The tone of the market for 
foreign iron is strong, and there has been some 
advance in prices. Gartsherrie cannot be had at 
any price. Coltness is quoted at $24.50 to $25; 
Langloan, $25; Glengarnock $23, and Eglinton, $21. 
Steel and iron rails are about the same as last re- 
ported. Steel rails for 1882 delivery are quoted at 
$55 to $56 andiron at $48 to $49. Old T rails have 
fallen off somewhat, the prices being #27.50 for T 
and $30 for double heads. Scrap is rather quiet 
this week, being quoted at $27.50 extra -: and best 


$30. Copper has advanced to 18%c. and 18%ce. for 
Lake Superior. Straits Tin, 214c. to 2134¢.; Aus- 
215¢c. 


tralian, 213¢c.; pelts Ni Lamb & Flag, 
Lead same as last reported. Western Spelter 5i¢c. 
to 54c.; Silesian, 544c. Antimony, 14c. to 15c. 


—=WANTE D=< 


Wanted.—A situation as foreman of boiler shop ; 
understands the business thoroughly; has had large 
experience on every variety of boiler work and the 
management of workmen; can make drawings 
and estimates; first-class references. Address, 
‘* Boilermaker,”’ AMERICAN MACHINIST Office. 

Wanted.—A good pattern maker to work on small 
patterns for brass work. Address, L., AMERICAN 
MACHINIST Office. 

Wanted.—A situation as foreman in an iron foun 
dry, by a competent and reliable man. A 1 refer 
ences. Address, ‘* Foreman,” 35 Arctic St., Bridge- 
port, Conn. , 

Manufacturers wishing to secure the services of 
a thorough practical Machinist and Tool Maker, 
who has had large experience as Contractor and 
Superintendent where rapid, cheap and fine inter- 
changeable work was produced, is also competent 
to organize and construct special tools and ma- 
chinery for same, is now open to an engagement. 
Best references. Address Box 1, AMERICAN Ma- 
CHINIST, 96 Fulton Street, N. Y. 

Wanted—5 Machinists, men accustomed to vise 
and floor work preferred. 
Address, D, J. Murray, Wausau, Wis. 

Mechanical Draughtsman, Technologicaly educat- 
ed, with some years experience, desires engage- 
ment. Address,Swede,109 Main St., Hartford,Conn. 

Position as Superintendent by a well-known and 
experienced Machinist and Designer, who is now 
occupying a similar position, 
tion and first-class references. 
TENDENT. AMERICAN MACHINIST Office, Box 14. 


A thoroughly competent and experienced steam | 


engineer wants a situation of responsibility, with 
compensation corresponding to the degree of ser- 
vicerendered. Can furnish every required evidence 
of ability and reliability. 
neer,” office AMERICAN MACHINIST. 


WHITCOMB MANFG.CO. 
WORCESTER, MASS. 
Manufacturers of 
Hand & Power Shears 
And Punches all sizes. 
Taft’s Patent. 

f These Shears supersede all 
others for ease in working, 
durability and simplicity. 

aantieennememnanail 


T. NEW’S PREPARED 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, 3s John Street, New York, 


















EKMANS) Fare 
New oRK 
ELECTRIC LIGHT 


APPARATUS. 
A MACHINE AND LAMP COMPLETE 








for Two Hundred Dollars. Gives one light 
rated at 2,500 candles. In other words will light a 
space 150 feet square so that this advertisement 
can be read easily. Requires about 1% horse 
yower. Only ordinary intelligence required to run 
t. Full instructions with each machine, 


Circular. 
BRADY ME’G CO. 


Manufacturers of Electric Iaght Apparatus, 


Emery Machinery, &c. 


257 & 259 Water Street. Brooklyn, N. Y. 


Also 5 good moulders. | 
Established reputa- | 


Address, SUPERIN- 


Address, “Chief Engi- | 


Send for 








NEW ENGLAND 
MANUFACTURERS’ 


GRE T st Farn, 


APPLICANTS FOR SPACE 
vre respectfully requested to reduce as much as pos- 
sible the amount applied for in order that Exhibit- 
ors who have not specified their requirements may 
not have their applications for space rejected. 


R. C. GRAVES, Agent, 





THE PORTER-ALLEN HIGH SPEED ENGINE 
’ s 7 
UE SOBER, Rrsitt and Tee oF ROMER E eis. 

THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 
for the Porter-Aller 
Engine on contract 
time. 

: Orders solicited for 
- Iron and Brass Cast- 
ings in the rough. 

Address the 





Com- 









Office, 5 Pemberton Square, Boston, Mass. ya a at pany, 430 Washingtor 
5 —<—$<—$—— Sass — ot Avenue, Phila., Pa. iy 
es A. S. CAMERON’S or 
- — 


Mate Senate Dei 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
fereut lengths of work. Over 200 
already in use. Send for circular, 


DWICHT SLATE, 


HARTFORD, CONN. 


TOOLS. 


Machinists, Engineers, Mode) Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 
LTB ET mck ae 


184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 
LEE EL IE EE OE. . 


HOGUE’S GRADED INJECTOR. 


Our Improved Graded In- 
jector is the best lifter inthe 
world. Can not be stopped 
by sediment. We challenge 
any or all Injectors or 
Pumps to compete with us. 
41s manufactured upon an 

entirely new ertnetaie. Wwe 
also manufacture a machine 
for lifting only. Both ma- 
chines can be graded to the 
quantity desired. Send for 
circular and full informa 
tion to 


MACDONALD & HOGUE, M’f'rs, 


Sandy Lake, Pa. 


BLACKIE’S DRAWING BOOK. 


A complete course of instruction for the practical 
| engineer, comprising Linear Drawing, Projection, 
| Eccentric Curves, Gearing, Sketching from Ma- 

chines, Projection of Shadows, Tinting and Coloring. 

Illustrated by seventy-one plates. Complete in 16 

arts, $12.00, or strongly bound in half-morocco, 

17.00. Sent free by mail or express on receipt of 
price. Willinstruct without a teacher. 


E. & F. N. SPON, 446 Broome St., N. Y. 

















| 











FOR SaLE 
BY THE 


HEWES & PHILLIPS IRON WORKS, 


NEWARK, N. J. 


1—100 H. P. Horizontal Automatic Cut-off Engine 
Cylinder, 17’’x42” new. 
1—20 H. P. Horizontal Plain Slide Valve Engine Cy] 
inder, 9’’x12’’ new. ‘ 
| 2—15 H. P. Horizontal Plain Slide Valve Engine Cy] 
inder, 6x12’ new. 
1—14’’x15’’ Steam Air Compressor, New. 
1—16x16 Belt i sie pe 
1—Wovodward Steam Fire Pump 3% Suction. 
| 2—14” discharge, 2d Hand. 
1—W oodward Steam Fire Pump, 5” 
2-214” discharge Pipes, 2d Hand. 
1—No. 1 Niagara Pump, 2d Hand, 
1—Double Nut Tapping Machine, New. 
1—7Foot Veneer Knife Grinding Machine, capabk 
of grinding convex, concave or straight, very 
heavy and substantial and calculated for fine 
work. 
|\*-1—Improved Car Axle Lathe. 
1—57 H. P. High Speed Allen Engine. 
i—70 a fh ‘“ ni 
1— Large Diamond Band Stone Saw to take cube 
Sft.x 5 ft. x 10 ft. 
1—Large Gear Cutter to take wheel 20 ft. diameter 





suction. 





BLAKES PATENT-STEAM PUMPS 


MORE’ THAN 13,000 IN USE. 


Adap 





Send for New Illustrated Catalogue. 


GEO. F. BLAKE MANF’G CO. 


— 88 Liberty Street, 
: NEW YORK. 


ted to Every Situation. 


44 Washington St., 
BOSTON. 


Standard of Exoellenee 


PATENT STEAM PUMP © iiss: cn 


THE A. 8. CAMERON STEAM PUMP WORKS, 
Foot of East 23d Street, New York. 








BRADLEWY’S 


CUSHIONED HAMMER 


STANDS TO-DAY 


WITHOUT 
AN EQUAL. 


It approaches nearer 
the action of the smith’s 
arm than any hammer 
in the world. 









Bradley & Company, 
SYRACUSE, N. Y. 

[Established 18382.] 
DEALERS IN 


MACHINISTS’, MANUFACTURERS’ 
AND RAILWAY 


Tools & Supplies, 


WORKS 
AT PATERSON, N. J. 








wai wis 


H. PRENTISS & COMPANY. 


No. 42 Dey Street, New York. 


P. 0. BOX 3362. 












AW 
FILE MANUFACTURERS, 
OFFICH, 101 CHAMBERS STREET, 
On every package of Files we print the following statement : 
“ Should a file be defective, by taking it to the party from whom purchased, a perfect one will be 


sTEWART'S 

For STEEP and FLAT ROOFS of all kinds; 
can be applied by ordinary workmen at ON 
THIRD the costof TIN. Send for a sample 
and our circular which gives full directions how 
toapply your own roof; also how to repair 
leaky roofs of all kinds. Address 


W. H. STEWART, 
74 Cortlandt St., New York, 


NEW YORK. 


” 


given in exchange free of charge. 





THE 


Greenfield Vertical Engine, 
SOLD BY 
COOKE & co.. oa 
Dealers in MACHINERY AND SUPPLIES, 
6 Cortlandt Street, New York, 
: IS THE BEST IN THE 
MARKET. 










Send for our prices before 
ordering Engines, Boilers, 
or other machinery 


AGENTS FOR 









ROOTS’ a 
BLOWERS, I 

oi 

WATSON’S |= 
FORGES, be 

| 

WATERS Lodge, Barker ew 
GOVERNORS, & Co oe 
KEYSTONE 602 W. Sth Street, “he 
INJECTORS. Cincinnati, 0. = 

, Manufacturers of = 





Kite. 


A FIRE-PROOF NON-CONDUCTOR 


1s” LATHES. 


Made from Slag of blast furnaces. Encases WY I 
about 90°¢ of its volume of air. Heavies > Wy ll " Minera! Weel Ce 
.) | ' 


S 16 CORTLANDT STREET, 


S 
_ Price, 1 Cent Per Lb. x NEW YORK. 
BETTS MACHINE CoO. 


TANDARD GAUGES. 
© MBASURING MACHINES, 
ADJUSTABLE. REAMERS. 


ENGIN E 


OF HEAT AND SOUND, 





grade about 25 Ibs. per cu. ft. 





WILMINGTON, 





STANDARD GAUGE, 
Any size from 4 in. to 6 in. 





a) 
“2 









ADJUSTABLE REAMER, 


Any size from 4 in. to 2W%in. Size maintained 
by Blade Adjustment. 










































